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In the load-center distribution system, electric 
power is distributed at high voltage to com- 
pact unit substations located at the centers 
7 of electrical load areas. There it is trans- 
. formed to low utilization voltage and dis 

tributed to the load via short secondary feed- | 

ers; thus, you avoid the high cost and voltage 
drop of long, heavy, low-voltage feeders from 
a distant substation. 















ERE’S the answer to the pressing problem of 

providing a reliable distribution system, quickly 

and economically, in today’s rapidly expanding plants 
—the LOAD-CENTER system. 


Load-center distribution enables you to install a 
better distribution system in several weeks’ less time, 
at lower over-all cost, and with far less copper and 
other vital materials than are required for an 
old-style system. Furthermore, the flexibility of your 
electric system is increased, engineering and planning 
time is reduced, and purchasing is considerably 
simplified. 


Basic element of the system is the “packaged”’ load- 
center unit substation—a compact, factory-built, 
entirely co-ordinated unit that’s delivered ready to 
install right in the same room with the machinery to 
be supplied with power. Thus, you can add substation 
capacity WHEN you want it and WHERE you need 
it, largely eliminating the high cost of long, heavy low- 
voltage circuits from a distant substation. Voltage 
drop, too, is greatly reduced, thus improving the 


performance of LOAD-CENTER DISTRIBUTION IS FLEXIBLE 


your electric Four basic circuit arrangements offer 
equipment. various degrees of service reliability with 
corresponding variations in first cost. 
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Load-center unit 
substations, basic 
element of the G-E 
load-center distri- 
bution system, are 
quickly and easily 
installed (either 
indoors or out- 
doors) at compara- 
tively low cost. 
And they're en- 












































General Electric and its employees 
ore proud of the Navy award of 
Excellence made to its Erie Works for 
the manufacture of naval ordnance 
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f / 1é No matter how complicated, how long or how many turns 
(ever-ready elbows do the trick), Murray Wiring Troughs are 


¥ O UG HE ST easy and quick to install. They are strong and rigid when in 
place, yet easy to get into, through instantly removable covers. 

rT: 9 Tap for a branch anywhere—always a knockout handy. Four 
Cs ANG S lengths—and four depth-width combinations. The installations 


, ‘ above are typical—and the first you put in will look just as ship- 
1H / LHe shape and prove the easiest job you can remember. Metropolitan 
. Device Corporation, Brooklyn, N. Y. 


WIRING TROUGHS for “ganging” 
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Metropolitan Device Corp. 
Brooklyn, N. Y. 


Please send catalog of 
Murray Wiring Troughs. 
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SMALL MOTOR DIVISION 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PENNSYLVANIA 
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Westinghouse 


INSULATING 
MATERIALS 
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When 9 repair job “come-backs” out of 10 can 
be traced directly or indirectly to failure of the 
insulation, it is important for every repair and 
maintenance shop to pay keen attention to the 
insulation purchased and its application. 


You must have a close source of supply for a 
complete range of tapes, varnishes, micas, 
sleeves, and specialties. You must have technical 
application data for all types of motors, windings, 
and services. You need assurance that every 
form of insulation will be of uniform high quality 

. capable of withstanding the most severe 
demands of rated service. 


Westinghouse Insulating Materials, stocked 
by over 100 Westinghouse Agents throughout 
the nation, meet those specifications. You can 
count on them to back up your own fine work- 
manship. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. Dept. 7-N. 


J-06318 



















Our Job for 1942 


{ “Qur’’ means Youngstown ] 


and all its customers 


OD ort will win this war. Every possible pound 


of ore must be mined and transported to the furnaces, 
every possible pound of steel poured from open hearths 
and Bessemers. Equipment and men will continue 


to work night and day for Victory. 






Where does this steel go? To fabricators who 
will convert it into material which will be used to 
win this war. Their equipment and men will work 


night and day, for Victory. 


When we free Americans are willing to work to 
the limit of our capacity, our triumph over the dictator- 


driven workers of our enemies will be sure. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
YOUNGSTOWN, OHIO 
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\ FLUORESCENT LIGHTIN 
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306 GUTH FUTURLITERS brilliantly light 
the way to faster, more efficient production for Uncle 
Sam in this modern Drafting Room working exclu- 
sively on Defense Orders. Right here, where designs 
are made and plans are laid, is the starting place for 
the Drive to Victory. No time for groping—the men 
must be able to see fast, easy, clearly! 


In this 70' x 150° room, GUTH Futurliters with Egg 
Crate Louvres, are now delivering 52 to 54 foot- 


404 


Anniversary 


of 








= ase 
venevone 
“omnes ate 


si 


. 


os 


candles of Working Light, at the end of a period 
of several months operation. 


You will be rendering a conscientious, patriotic serv- 
ice by recommending GUTH Fluorescent for Offices 
and Drafting Rooms busy on Government orders in 
your territory. Let our Engineering Staff help you 
work out specifications for maximum efficiency. 


The biggest part of Guth Lighting Equipment is now produced for 
wartime purposes. 


[ igh ting 
Leadership 


THE EDWIN F. GUTH CO. «- 2615 Washington Ave. « St. Louis, Mo. 
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WO CONDUWNT 
NO PULLING 


By use of this bus-drop cable, you’ll be able to make 
connection from bus to machine quickly—at a saving 
in installation time and materials. It’s easily installed, 
simply by use of squeeze-type fittings and porcelain 
hanger. If a machine is re-located, usually the same 
cable can readily be used in the new location. This 
cable saves vital materials because it has no rubber 
and requires no conduit. Saves rubber; saves steel. 


Resists Oil, Resists Flame 
It is better than rubber cable because it is highly 
resistant to oils and coolants. It will not support 
flame. Though not quite so flexible as rubber cable, 
it is easy to handle and easy to bend. And it has a lot 
of resistance to abrasion. 


For safety to men and machines, this bus-drop cable 
has three ground wires, identified by green braid. 
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For quick identification, the conductors are insulated 
in red, white, and black. 


When ordering, specify SI-58179, length, and con- 
ductor size. 


Flamenol Control Cable 
For control circuits—any number of conductors— 
specify Flamenol control cable in which each con- 
ductor is identified by its own individual color. 


When you consider new wiring or re-wiring, for jobs 
of 600 volts or below, specify Flamenol. The G-E 
representative in your locality 
will help you select the right 
are proud of the New everd of type. Or write to General Elec- 
Ca Cataes eilc, Gchensctady, N. Y. 


Genera! Electric and its employees 





502-30- 1200 
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Regulerly furnished for use 
with motors up to. 200 hp 








MOUNTING TIME CUT 50% 


You avoid one complete mounting job on 
every installation when you use combina- 
tions—because combination starters com- 
bine both a motor switch and a magnetic 
starter in one compact unit. 


WIRING TIME CUT 40% 


Users report that they’re cutting wiring 
time as much as 40 per jcent with G-E 
combination starters. That’s because these 
combinations come to you already wired. 
Just connect the power and motor leads 
and you’re ready to go. 


COMPLETE PROTECTION FOR 
EQUIPMENT AND PERSONNEL 


Fuses and overload relays are co-ordinated 
to provide complete protection for your 
operating equipment. A _ special safety 
interlock—case cover can’t be opened while 
power is ON, and power can’t be thrown 
ON while cover is open—provides extra 
protection for your operators and mainte- 
nance men. 














Don’t miss a chance to push G-E combina- 
tion starters. Their easy-to-install con- 
struction will help your electrical crews 
get more jobs done in a day. And that 
isn’t all—your customers will be more 
satisfied, because G-E combination starters 
are tops in dependability. For further 
information, call our local office. General 
Electric, Schenectady, N. Y. 











676-765-8490 


A combination starter is a manual cir- 
cuit switch plus a magnetic starter. 
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WITH 


CENTRAL 


RIGID STEEL 


CONDUIT 


Vibration, shock, oil, moisture, corrosion 

. threaten vital industrial power 

lines every moment... . jeopardize im- 

portant links of productive capacity 
. » menace our Victory Program. 


Guard these vital circuits against 


every service hazard .... use Central 
Rigid Steel Conduit. 


For Sale by 


SPANG CHALFANT, INC. 


General Offices: 
GRANT BUILDING, PITTSBURGH, PA. 


District Offices and Sales Representatives 
in Principal Cities 


Electrical Contracting, June 1942 




































| A Gheack Lit tor Wartime 


Transformer Buyers 
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Get these 5 Pyranol features and 
you are sure of reliable service 


1. High emergency-overload capacity. The heat 
storage capacity of Pyranol makes Pyranol transformers 
ideal for emergency overloads. 


\S re 
TH . SELENE 


2. Stamina to withstand voltage surges. High 


a 
] 
A dielectric strength (inherent in liquid-filled transformers) 
is an extra safeguard against damage from voltage surges 
1 due to lightning or switching operations. 
' 
3. Noninflammability. You can't burn Pyranol. No 
Pyranol transformer has burned, or contributed to a fire. 
This record, covering 10 years of operating experience, 


fully justifies the recognition accorded Pyranol trans- 
formers by the National Electrical Code. 


4. Virtual freedom from maintenance. [he effi- 
ciency and life of Pyranol transformers do not depend 
on frequent cleanings and other attention. Pyranol is 
nonoxidizing and nonsludging. Under normal operating 
conditions it will maintain its insulating properties through 
years of service. 


ah cal 


5. Protection against moisture and dirt. The pres-. 
sure-tight steel tank protects vital transformer parts against 
moisture, dirt, dust, abrasives, and other enemies of 
transformer reliability. 


PS LET 6 





1 
RANSFORMER reliability is a big factor in con- 
tinuity of power supply, and that’s essential to 
maximum war production. Pyranol units have all 
the features—plus—that have made liquid-filled 
transformers the most nearly trouble-free electric 
apparatus in service today. 





Save Vital Copper’, Too 


An actual example of savings: One new war plant 
saved 30,000 pounds of copper (because of shorter ———— 
runs of heavy secondary conductor) by installing . 
Pyranol transformers indoors at load centers. . 


Moreover, by locating transformers near the load, 
you get better voltage regulation and lower line 
losses. 333-kva Pyranol transformer, in- 


‘ age corporating Spirakore design. 
For complete information on Pyranol transformers Cor cre proud of the Nowy ovord ot Rated 60 cycles, 2400/4160Y 





Excellence made to its Erie Works for 


the manufacture of naval ordnance volts to 240/ 480 volts. 


ELECTRIC 


402-43-5100 





for your requirements, consult your G-E representa- 
tive. Or, write General Electric, Schenectady, N. Y. 
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: THE ADVANTAGES OF 
PROTECTIVE FLOODLIGHTING WITH 


AUTOMATIC CONTROL 
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SANGAMO TIME-SWITCHES © 


Tue advantages of protective floodlighting - 
systems for factory yards, building approaches, railroad, sid- 
ings, storage yards, and other vital property serving in vw 
production, are multiplied when full @utomatic control is used. 

A Sangamo Astronomic Dial Time-Switch with synchronous 
Ctrry-over provides thiskind of control. It changes its oper- 
ating sequence daily, so that the “on” and “off operations 

of the lights conform with sunset and sunrise. Its sequence 


SANGAMO ELECTRIC COMPANY #223: 
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FIRST AID 


FOR THE RECENTLY CONVERTED 


This advertisement is addressed particularly to an executive of any plant 
recently converted to War Production. 


You now have a contract and soon will be running at capacity. Your machinery, 


including electrical equipment, may be wearing out four times faster than normal. 


The law of averages indicates that one day you may have a more or less serious 
breakdown. Your engineer, plant superintendent and purchasing agent will go 
into a huddle, and possibly may try to get the essential parts direct from one or 


more manufacturers. 


We can almost hear the telephone conversation: 


©@ Sorry,” says the manufacturer, “but our War Pro- 
duction, like your own, is streamlined. No, we 
can’t promise deliveries inside of six months. Why 
not try our Distributor in your section? Here’s 
his address. If he hasn’t what you need in stock 
he’ll find it or locate an alternative for you. He 
works 24 hours a day on emergency jobs like 
yours. Not at all. Don’t mention it. 99 


Our suggestion is to take a resourceful Electrical Wholesaler into your confidence 
now, without delay. Show him your set-up. Let him see in advance what your 
repair and maintenance problems are likely to be. Then when trouble comes, 


call him in as your reliable first aid. 


No individual electrical manufacturer can possibly duplicate the services of the 
Electrical Wholesaler—except at almost prohibitive cost. For that reason we 
are well content to distribute all T & B products exclusively through Wholesaler 


channels. 


THE THOMAS & BETTS 


INCORPORATED 


ELIZABETH, NEW JERSEY 





CO. 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 









* ILLINOIS ELECTRIC PORCELAIN CO. 
lelaelis) «ean LL Knox 


THE USE OF PORCELAIN PROTECTED | 
WIRING SYSTEMS 





The first consideration today is compli- 
ance with the Defense Housing Critical 
List, War Department, Corps of Engi- 
neers Circular Letter No. 1245, and 
Army and Navy Munitions Board List 
of Prohibited Construction Items in the 
conservation of vitally needed critical 
materials. Modern porcelain protected 
wiring systems save copper, rubber, 
steel, and zinc. This situation alone has 
created a growing use for porcelain 
and in so doing has brought out the ex- 
ceptional value of porcelain and the 
fact that in these wiring systems both 
the cont-actor and the residential, 
commercial, institutional, and indus- 
trial users get more in benefits than is 
first considered. 


The ease of installation is important to 
the contractor—the durability and 
safety benefits both contractor and 
customer—the long years of economy 
are welcomed by the customer. 





















IS GIVING eT 
IN RESULTS ------: 


* SAVES VITAL METALS 

* SAVES RUBBER 

* ASSURES SAFETY and ADEQUACY 
* OUTLASTS THE BUILDINGS 


% SAVES COSTS AT THE START AND 
DURING THE YEARS 








Materials for modern porcelain protected wiring systems may 
be obtained through your wholesaler and are manufactured by 
the companies listed below. 
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BULLETIN 


War Production aided through Electri- 
cal Industry's use of All-Porcelain 
Boxes. Action releases vital metals for 
war effort. 











MODERN PORCELAIN PROTECTED WIRING SYSTEMS 


* KNOX PORCELAIN CORPORATION * PORCELAIN PRODUCTS, INCORPORATED 
ville, Tennessee Findlay, Ohio 
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This familiar trade-mark sym- 
bolizes the best efforts of mod- 
ern research and production. 


GENERAL Orrices: 25 Broadway, New York City 


gn THE A 


There is no unguarded moment in Anaconda's 
“‘control’’ research; the war program and our 
industry can thus count on the uniform de- 
pendability in every Anaconda wire and cable. 


EEN-MINDED technicians peer intently into metal- 
lographic microscopes, day in and day out, 
watching, watching to see that flawless metals go 
into every Anaconda wire and cable that is delivered 
to war-vital work. 


CHICAGO OFFICE: 20 North Wacker Drive . 


Unceasing control like this has earned its “keep”. 
For, throughout industry and now in the army and 
the navy, users have learned they can lean heavily on 
the dependability of wires and cables bearing the 
Anaconda trade-mark. And that isn’t all. 

They have recognized Anaconda research as a 
source for many product improvements and for many 
completely new developments ...such as Type CB* 
construction that outlasts ordinary shielded paper- 
lead cable three to one. This research is a boon to 
our war effort . . . it will be equally valuable to indus- 


*CB—Trade-mark Reg. U.S. Pat. Off. 
42242 


try with the return of peace. 


ANACONDA WIRE & CABLE COMPANY 


Subsidiary of Anaconda Copper Mining Company 


Sales Offices in Principal Cities 
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Modern lighting is one of the electrical industry's 
greatest contributions to our war effort. Light is a pro- 
duction tool. It is a vital part of the manufacturing 
process. ‘The equipment to produce modern illumina- 
tion must be conserved and directed into essential war 
industry. WPB’s limitation on the manufacture of fluo- 
rescent fixtures will not mean less light for industry. It 
will, however, mean closer regulation over where and 
for what purpose new lighting equipment is used. 


The reason for all this control is pretty obvious. On 
the one hand there is a critical shortage of materials, on 
the other, a sharply ascending demand for new lighting 
in plants converting from peace-time manufacturing to 
the production of war goods. ‘These conversion require- 
ments are enormous. And they come on top of tremen- 
dous lighting jobs in new plants. 


Modern illumination is relatively new. Why, then, 
all this emphasis on new lighting? Why allocate scarce 
materials in war time? To the layman who feads of 
glowing lighting progress it must seem that American 
industry is already well equipped. The distressing facts 
are that lighting has been undersold; that smaller indus- 
trial installations even approaching recognized minimum 
standards of adequate production lighting are the excep- 
tion rather than the rule; and that without new lighting 
many plants converting today te war work would be 
limited to daylight shifts and a fraction of their capacity. 


We are all too prone to derive general axioms from 


PRODUCTION LIGHTING NOW 


specific cases. Because a few prominent industries and 
model plants enjoy efficient modern illumination we 
are inclined to consider all as pretty well lighted. Con- 
version is uncovering the real story. We have a tremen- 
dous lighting and wiring modernization job to do before 
we can start to tap the full production resources of this 
great country. 


What’s more, in tackling this job in wartime we have 
got to get down to fundamentals. Modern lighting is 
pretty. It’s quite a thrill to look down even rows of 
gleaming fluorescent luminaires. But, today, we may 
not be able to get all the brand new fixtures we want. 
Certainly we shall have to use everything now available 
and put new emphasis on maintenance. But the con- 
siderations of intensity, glare, quality and direction are 
more important than ever. Almost every instance of 
plant conversion involves more critical seeing than for- 
mer operations. And 24-hour production is a severe test 
for the best lighting we know how to provide. 


It would be a sorry waste to permit men and machines 
to work on war schedules under illumination standards 
long abandoned by efficiency minded production engi- 
neers. Modernization must come now while maximum 
production is needed. It would be wasteful also to arbi- 
trarily replace obsolete fixtures with modern equipment 
without a significant and fundamental lighting improve- 
ment. It is our responsibility as an industry to see that 
lighting conversion is neither too little nor too late. 
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HERE'S a big electrical job to be done in creating modern military air 
bases, a job that calls for all the skill and experience that America’s 
electrical contractors can muster. If the needed air bases are to be ready on 
time, local contractors must actively seek and accept responsibility for airport 
work in their own communities. 

The OUTDOOR LIGHTING JOB requires searchlights and floodlights 
installed and wired for interruption-proof service. Also, boundary lights, contact 
lights and range lights, installed with flexible, instant control. 

The SIGNALING JOB generally calls for installation of intercommunication 
and paging systems, traffic control signals, sirens, bells, fire alarms and other 
emergency warning signals. 

The job of FURNISHING POWER AND LIGHT for hangars, shops, and 
other buildings parallels high-quality industrial construction. 

Whatever the war job you're tackling today . . . industrial conversion .. . 
shipyards ... army camps... defense housing . . . remember that you’ve got 
a strong wartime service of supply in GRAYBAR. 

More than 200 leading manufacturers of the equipment frequently specified 
for these and other war jobs depend on GRAYBAR to speed their products to 
the point of need. GRAYBAR specialists are always ready to help you in planning 
or in meeting unusual problems. And your local GRAYBAR representative is 
making his own contribution to the war effort by applying his intimate knowl- 
edge of your needs to cut red tape and speed delivery. 





IN OVER 8O PRINCIPAL CITIES 


Executive Offices: 


16 











These Graybar - distributed 
products are widely used 
on Airport Jobs 


Crouse-Hinds searchlights, flood- 
lights and other special types of 
airport lighting. Also Benjamin 
outdoor lighting equipment and 
General Electric street lighting 
units. General Electric Mazda 
lamps. 


Orangeburg NOCRETE fibre 
conduit for use underground 
without concrete encasement. 
Also self-protected underground 
cables. 


Gravbar Inter-phones, Webster 
Teletalk, Edwards Lokator and 
other signaling and alarm equip- 
ment. 


General Electric Motors and 
motor control, conduit, wiring 
devices, panel boards, circuit 
breakers, fuses and miscellaneous 
supplies. 























GRAYBAR BUILDING, 


NEW YORK, N. 
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restricted specifications draw at- 


tention to non-metallic sheath 


cable and porcelain systems for 


war housing. 





Metal Saving Methods 


AR needs metal. Every pound 

we can lop off the wiring job 

counts—if we can do it safely. 
The “critical list” for war housing 
allows a limited range of wiring methods 
and materials, but the systems permitted 
are Code approved and, with expert 
workmanship, can be safe, sturdy and 
convenient. 

Industrial leaders warned us early in 
the war that we must turn to substitutes 
for metal, go back to earlier practices, 
find new metal-saving methods. One 
of our earlier methods is “knob and 
tube,” an ancient and, in the testimony 
of many old-timers, a most honorable 
system. But we don’t have to go back 
in history for porcelain wiring. The 
industry has kept pace with porcelain 
protected wiring systems involving 
porcelain outlet boxes, fittings and de- 
vices for all types of jobs. In many 
areas, especially along the lines of recent 
REA projects, interior wiring on insu- 
lators with non-metallic boxes is ac- 
cepted by contractors and inspectors as a 
Standard method. 
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By W. T. Stuart 


In those areas where all-metal stand- 
ards have been in force, a return to 
non-metal systems will require some 


-brushing up on methods. But given a 


high quality of workmanship, adequate 
design and supervision with competent 
inspection, the electrical industry can 
provide a high standard of safety and 
release sorely needed metals for war 
industry. That “but” is important— 
for with non-metal systems, safety de- 
pends directly upon competent design 
and skillful workmanship. 

The code rules for open wiring on in- 
sulators are worth reviewing carefully. 
Contractors accustomed to all-metal 
rules may find them unfamiliar, but they 
are basic and worth a careful review. 
Here are some of the paragraphs. 
Article 320—Open Wiring on Insulators 
3203. Types of Conductors. The type of 
conductor shall conform to the following: 


a. In dry places, conductors shall be rubber- 
covered (types R, RP, RH or RHT), slow- 


burning weatherproof (type SBW), var- 
nished-cambric insulated (type V), slow- 
burning (type SB) or asbestos-covered 
(type A). »b. In damp or wet locations or 
in buildings specially subject to moisture, 
conductors shall be rubber-covered. 


3204. Supports. Conductors shall be sup- 
ported in accordance with the following: 
a. Open conductors shall be rigidly sup- 
ported on insulators, except as provided in 
section 3206. b. Rigid supporting requires 
under ordinary circumstances, if wiring 
over flat surfaces, supports at least every 
44 feet, this interval being shortened if the 
conductors are liable to be disturbed. Con- 
ductors shall be supported by means of a 
knob or cleat within 6 inches of a tap. In 
buildings of mill construction, mains not 
smaller than No. 8, where not liable to be 
disturbed, may be separated about 6 inches 
and run direct from timber to timber, being 
supported from each timber only. c. When 
nails are used to mount knobs they shall 
not be smaller than 10 penny. When 
screws are used to mount knobs, or when 
nails or screws are used to mount cleats, 
they shall be of a length sufficient to pene- 
trate the wood to a depth equal to at 
least one-half the height of the knob and 
fully the thickness of the cleat. Cushion 
washers shall be used with nails. 


3205. Spacing. Open conductors in dry 
places and for voltages not exceeding 300 
volts shall be separated 24 inches from 
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each other and 4 inch from the surface 
wired over; and for voltages from 301 to 
600 volts shall be separated 4 inches from 
each other and 1 inch from the surface 
wired over. In damp or wet locations a 
separation of at least 1 inch from the 
surface wired over shall be maintained 
for all voltages. 


3206. Flexible Tubing. In dry locations, 
where not exposed to severe mechanical in- 
jury, conductors may be separately encased 
in flexible tubing. Tubing shall be in con- 
tinuous length not exceeding 15 feet, and 
secured to the surface wired over by straps 
spaced not exceeding 44 feet apart. 


3207. Dead Ends. Open conductors shall 
not be dead-ended at a rosette, lampholder 
or receptacle unless the last support is 
within 12 inches of the same. 


3208. Tie Wires. No. 8 or larger conduc- 
tors supported on solid knobs shall be se- 
curely tied thereto. If conductors are 
used for tying, they shall have an insulation 
of the same type as that of the conductors 
which they confine. 


3209. Passing Through Walls and Floors. 
Open conductors shall be separated from 
contact with walls, floors, timbers or par- 
titions through which they pass by tubes or 
bushings of non-combustible, non-absorp- 
tive insulating material. If the bushing is 
shorter than the hole, a waterproof sleeve 
of non-inductive material shall be inserted 
in the hole and an insulating bushing 
slipped into the sleeve at either end in such 
a manner as to keep the conductors abso- 
lutely out of contact with the sleeve. Each 
conductor must be carried through a sepa- 
rate porcelain tube or sleeve. 


3210. Separation from Metal Work. Open 
conductors shall be separated at least 2 
inches from metallic conduit, piping, or 
other conducting material, or from any ex- 
posed lighting, power or signal conductor, 
unless separated therefrom by a continuous 
and firmly fixed non-conductor additional 
to the insulation of the conductor. If any 
insulating tube is used, it shall be secured 
at the ends. Deviation from this require- 
ment may, if necessary, be allowed by the 
authority enforcing this code. 


3211. Separation from Piping in Damp Lo- 
cations. Open conductors locatéd close to 
water pipes or tanks, or in other damp 
locations, shall be so placed that an air 
space will be permanently maintained be- 
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SPECIAL TRUCKING, good men and skillful methods 
help to put house wiring on a production schedule. 











tween them and pipes which they cross. 
Where practicable, conductors shall be run 
over, rather than under, pipes upon which 
moisture is likely to gather or which may 


leak. 


3212. Protection from Mechanical Injury. 
Where open conductors cross ceiling joists 
and wall studs, and are exposed to mechan- 
ical injury, they shall be protected by one of 
the following methods. Conductors within 
7 feet from the floor shall be considered 
exposed to mechanical injury. a. By guard 
strips not less than { inch in thickness and 
at least as high as the insulating supports, 
placed on each side of and close to the 
wiring. b. By a substantial running board 
at least 3 inch thick back of the conductors 
with side protections. Running boards shall 
extend at least 1 inch outside the con- 
ductors, but not more than 2 inches and 
the protecting sides shall be at least 2 
inches high and at least { inch thick. c. 
By boxing made as above and furnished 
with cover kept at least 1 inch away from 


ELECTRIC TOOLS speed cable installation 
for CNX jobs in Kansas City area. 














COVERED NEUTRAL cables , 
now approved for war emergency building with non-metal boxes. 











as installed in trial installations are 


the conductors within. Where protecting 
vertical conductors on side walls the boxing 
shall be closed at the top and the holes 
through which the conductors pass shall 
be bushed. d. By conduit, in which case 
the rules for conduit shall be followed, 
or by metal piping in which case the con- 
ductors shall be encased in continuous 
lengths of approved flexible tubing. The 
conductors passing through conduit or pip- 
ing shall be so grouped that current in both 
directions is approximately equal. 

3213. In Accessible Attics. Conductors in 
unfinished accessible attics or roof spaces 
shall be installed in accordance with the re- 
quirements of section 3247. 


3214. In Concealed Spaces. Conductors 
shall not be in contact with any object 
other than their insulating supports. Ii 
run in concealed spaces they shall be in- 
stalled as required for concealed knob-and- 
tube work in accordance with the provi- 
sions of sections 3241 to 3249 inclusive. 
3215. Entering Spaces Subject to Damp- 
ness, Wetness or Corrosive Vapors. Con- 
ductors entering or leaving locations sub- 
ject to dampness, wetness or corrosive 
vapors shall have drip loops formed on 
them and shall then pass upward and 
inward from the outside of buildings,. or 
from the damp, wet, or corrosive location, 
through non-combustible, non-absorptive in- 
sulating tubes. 

The installation of knob and tube 
systems requires some care in planning 
the runs to avoid complicated groups of 
conductors around one point. 
practice demands joints made in the 
outlet box in preference to open taps if 
practical. The use of 
metallic further 
safety of the system. 

Outlet boxes of ceramic or plastic 
materials follow roughly the dimensions 
and forms of familiar steel box types. 
The standard ceiling outlet type is 4- 
inches across and octagonal in shape. 


Good 


modern non- 


boxes enhances the 


Several types of covers are available. 

Switch boxes also follow the general 

pattern of the steel types. Contrary to 

popular belief. porcelain boxes are not 
[Continued on page 116] 
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By Arthur Roberts 


STATEMENT OF HARRY NICHOLS 


| A Yet t plored Ole) oh sae torte) « 


1940 


Cit Ol ON SS SS eee eee re. 


Margin of profit on sales. ... 


Overhead expenses ...... 


Net profit on sales at 5 per cent. 


depot ame sete Loss 






1940 
. $100,000 
65,000 
$35,000 
30,000 


ees ee ge $5,000 


Our Profit on Investment 


It is not the same as profit on sales but it is more impor- 


tant to the health of your business. 


\\ MADE 5 per cent net profit on 
sales in 1940, making me $5,000 
richer on $100,000 volume. So I 
guess you'll give me a good rating on 
managerial efficiency.” So said Harry 
Nichols, electrical contractor at East- 
wood. He handed over his profit and 
loss statement for a look-see. 

“You’re below par,” I said. 

“Below par at 5 per cent on sales? 
How come ?”, he asked. 

“You are not making your invested 
dollars work hard enough,” I explained. 
“Your balance sheet shows that your net 
worth, that is, your capital investment 
is $200,000. Your net profit for 1940 
was $5,000. So you made only 24 per 
cent on your invested capital. That isn’t 
anything to brag about in this industry.” 

Nichols admitted that he had never 
bothered about profit on investment be- 
fore, only considered the net profit on 
sales. This was his yardstick of business 
efficiency. If he made 5 per cent or bet- 
ter on sales, he figured he was doing 
quite okeh. 

Many electrical contractors, large and 
small, reason a la Harry Nichols. Veter- 
ans like Harry Nichols sometimes suffer 
more from this deficiency than new- 
comers to the craft. The old boys keep 
adding to net worth from year to year, 
until it reaches a sizable sum and never 
check the profit on investment to de- 
termine whether their sales are main- 
taining sufficient headway to make the 
increasing net worth pay an increasing 
return proportionately. That was the 
trouble with Contractor Nichols. 

He had been in business 20 years, and 
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1940 
Assets 


Cash on hand in bank $19,000 
Accounts receivable... 32,000 
Notes receivable 35,000 
Inventories .. oe ae 
Work in progress..... 30,000 
Land and building for 
business purposes. . 
Mechanical and non- 
mechanical working 
Ye sbtbeseet seul 
Trucks ane eee 
btectitttc Pm ih eatia-cMe tele! 
office equipment.... 
Other assets, including 
deferred insurance, 
investments, etc... 


50,000 


6,000 
7,000 


2,900 


1,000 
ee YAU Pol) 


Total assets.... 


built up his net worth to the tidy sum of 
$200,000; yet, his sales did not justify 
this capital investment. Of course, the 
net worth wasn’t all in cash. It never is. 
But it represented the original invest- 
ment in the business plus the profit re- 
invested these past 20 years and losses 
deducted. And this $200,000 invested 
in the business should pay a satisfactory 
return the same as an investment in 
real estate or stocks. 

I estimate that 70 to 80 per cent of 
electrical contractors never consider the 
profit on capital investment. Either they 
do not understand it or they never think 
about it in connection with their opera- 


Balance Sheet 





Let's talk it over. 


1940 
Liabilities 
Accounts payable and 

accrued items 


Net worth NYAUUR ELE 


($5,000 is 5% of $100,000 
sales but only 2!/,% of 
$200,000 net worth or cap- 
ital investment) 


$9,500 


Total liabilities .......$209,500 


tions. Yet any man may utilize this 
yardstick in checking his efficiency. 

The word “capital,” to most electrical 
contractors, means money. It covers a 
wider territory. The members of this 
craft should take cognizance of four 
types of capital: 

1. Working capital—the excess of 
current assets over current liabilities. 

2. Fixed capital — sometimes called 
“fixed investment,” the money tied up in 
fixed assets, such as business property 
and -tools. 

3. Borrowed capital—money borrowed 
from banks and others, which in reality, 


[Continued on page |!7] 
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ROTECTIVE lighting differs from 

other industrial lighting in many 

respects. The type and arrange- 
ment of units is entirely different, as 
well as the circuit and control. 

To understand the reasons for the 
following recommendations, it will be 
helpful to summarize the objectives of 
plant protection with light and also the 
things to be avoided. A good protective 
lighting system should do the following : 


1. Discourage prowlers from attempt- 
ing to enter. 

2. Make it impossible for an intruder 
to enter the plant unnoticed by a guard. 

3. Make it difficult for anyone outside 
the plant to see the guards. 

4. Eliminate dark hideaways inside 
the plant. 

5. Aid the guard in seeing persons 
approaching authorized entrances. 

6. Discourage persons from tamper- 
ing with substations alone. 


7. Discourage theft or damage on 


MULTIPLE CIRCUITS may be operated by relays 
a common point in the plant. 
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‘Patrol road is 
advantageously 
in shadow 






























loading platforms, railroad yards, and 
similar areas. 

8. Make it easy to service the lighting 
units. 

9. Provide more than one source of 
power if possible. 


Some of the pitfalls to be avoided are: 


1. Do not put glare in the guard’s 
eyes at duty posts. 

2. Do not leave dark shadows cast by 
buildings, fences, etc. 

3. Do not run wiring where unau- 
thorized persons can tamper with it. 

4. Arrange the control circuit to keep 
the lights on in event of failure of power 
to the control circuits. 

5. Do not use too few units or those 
with light distribution not suited for the 
application. 

6. Do not arrange lights to cause 
giare in neighboring residences, on high- 
ways, railroads, or navigable waters. 

7. Do not expect lighting alone to 
keep out intruders. 


and controlled from SERIES CIRCUITS m4) 





1 GROUNDS BORDERED by highways, rail- 
roads or navigable water require good 
glare control. Patrol tower is equipped 
with a searchlight. Patrol road is dark. 


y] FENCE AREAS observed from vantage 
points well within the enclosure use 

units with larger area coverage and 
good glare control. 


3 FRESNEL LENSED UNITS are used where 
terrain is flat and glare from outside 
fenced area desirable. 


Protectiv 


By S.B. Gaylord 
Lighting Division 

General Electric Company 
Schenectady, N. Y. 


In protective lighting “an ounce of 
prevention is worth a pound of cure.” 
This means that the first aim is to dis- 
courage saboteurs from attempting to 
enter. For example, in areas such as oil 
tank farms, it is almost impossible to 
provide guards enough to cover the en- 
tire property at all times. Light, and the 
fear that he may be seen, is effective in 
keeping the would-be intruder outside. 

One new system utilizes an entirely 
new luminaire designed to meet the 
special requirements of boundary light- 


Constant-current 
trans former 


No rmally 
closed 
controller 


‘Deis RE a 


be used where runs are long and fences far 
from power supply sources. 
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Lighting Layouts 


The biggest outdoor lighting job of war time is 


the protection of industrial plants. 


This article 


describes layout methods and typical units to use. 


ing. It has a deep ellipsoidal reflector 
which directs most of the upward light 
down at an angle of 55° with the verti- 
cal. This light is then “picked-up” by 
the vertical action of a vertilateral re- 
fractor, and the light is raised to 75 
t> 80 degrees in two beams, 180 degrees 
apart up and down the fence line, In 
front and behind the fence, however, the 
maximum candlepower remains at 55°, 
and absolute cutoff is just a few degrees 
higher. This avoids objectionable glare 
in angles where it is usually not desir- 
able. This unit is most commonly used 
with the lamp axis tilted upward 20 to 
3) degrees from the vertical. This pro- 
vides a sharp cutoff of light along a line 
near the pole line, and provides adequate 
light outside the fence for a distance of 
from 100 to 150 feet, an ideal distribu- 
tion for this application. 

The second unit commonly used for 
boundary lighting is a street-lighting 
luminaire which does not provide as 
sharp a cutoff behind the fence line as 
the unit described above, and for that 
reason is less desirable for installations 
having any patrol from behind the fence. 
However it lights a somewhat larger 
area and has a positive cutoff so that 
glare is minimized to nearby houses, 
railroads, boats or motorists. 

A third luminaire used for fence light- 
ing uses a 177° Fresnel lens. It has a 
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number of advantages compared with a 
conventional floodlighting unit, particu- 
larly its wider horizontal and narrower 
vertical beam spread, but it is generally 
less effective than the types described 
above for boundary lighting. It is ef- 
fective only where the terrain outside 
the fence is flat, and where the maxi- 
mum amount of glare along and outside 
the fence is desired. Because of its nar- 
rew vertical distribution, it cuts off light 
inside the fence and provides little il- 
lumination in the area from the base of 
the pole to a distance of from 30 to 50 
feet in front of the unit. 

Many plants are supplementing their 
fixed boundary lighting with incandes- 
cent searchlights on guard towers. This 
enables the guard to direct a large 
amount of additional light at any point 
within a radius of several hundred feet 
of the tower whenever he suspects the 
presence of unauthorized persons. 

Floodlights, which are generally not 
suited for boundary lighting, are ex- 
tensively used for area lighting within 
the plant. In general, this type of light- 
ing requires 0.1 to 0.25 watts per square 
foot of area. 

Series circuits are generally more 
economical for boundary lighting than 
are multiple circuits. An accompanying 
wiring diagram shows a typical series 
circuit for the boundary of an industrial 





plant or critical military area. Notice 
that the use of a normally closed con- 
troller operating in the primary of the 
constant -current transformer insures 
that the fence will remain lighted, even 
though the 115-volt control circuit is 
de-energized or even completely de- 
stroyed. Where continuity of service is 
of the greatest importance, two or three 
series loops may be run around the 
boundary, and adjacent lamps taken off 
of alternate circuits. 

The advantages of the series circuit 
for boundary lighting are that the lamps 
always operate at rated light output 
without regard to the distance of the 
lamp from the transformer, or the 
troubles in voltage drop of a multiple 
circuit. The simplicity and economy of 
control for the series circuit is another 
important advantage over the multiple 
circuit for this type of lighting. Rugged, 
compact lanip“filameénts of the constant- 
current lamps result in fewer annual 
rénéwals. ‘In many cases the group re- 
placement lamp will prove to be less ex- 
pensive than individual lamp renewals. 

Multiple circuits may be used for 
boundary lighting, but it is very desir- 
able that they be controlled from a cen- 
tral point. This may be accomplished 
by using a time switch or other method 
of control, the outgoing terminals of 
which are connected to a relay control 
circuit to operate multiple relays at 
various points along the fence line. 
These multiple relays provide a means 
of utilizing the capacity of existing dis- 
tribution transformers at various points 
in the plant, permitting the entire boun- 
dary lighting circuit to be operated from 
a central point without affecting the 
other load on these distribution trans- 
formers. The relay should be normally 
closed so that failure of the relay circuit 
will not cause lamp outages. 
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REWINDING 


By J. F. Ferrari 


Excel Electric Service Company, 
Chicago, Ill. 





HE electric motor is the minute 

man of war production. It must be 

on the job every minute of the 
day, month and year, turning the wheels 
of industries producing our planes, tanks, 
guns and other war materiel. If it fails 
or burns out, it must be repaired in such 
a manner that it can be quickly put into 
service again—ready to do the job under 
all conditions—ready to stand the gaff 
of continuous operation. Quality work- 
manship with quality materials is the 
only answer in these times. 

Since the advent of the totally en- 
closed, splash-proof, drip-proof motors 
and others specially designed for haz- 
ardous locations and special applications, 
much stress has been put on the adapta- 
tion of the motor itself, letting it by its 
very design, overcome conditions detri- 
mental to the life of the motor and its 
windings. Undoubtedly this has been 
a great accomplishment, but I propose 
to show that, regardless of frame de- 
sign, the windings upon which rests 
reliability and operating efficiency must 
have certain qualifications to give satis- 
factory service over a- long period of 





Paper presented in collaboration with S. U. 
Steffner, Chattan » .Tenn., and F. 
Stratton, Charlotte, N. C., at the Ninth An- 
nual Convention of the National Industrial 
Service Association, Cincinnati, Ohio. 
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GOOD INSULATION makes windings that can take it. The five points of protection illus- 

trated are (1) phase insulation between the coils; (2) formed and taped coil noses that 

lay parallel; (3) wood wedges to keep coils firmly in place and below slot extremities ; 

(4) coil ends taped up to the slot; and (5) slot insulation which, when folded over 
forms a box of insulation around the coil. 


time. Let’s review these qualifications 
from the standpoint of the causes of 
winding failures and the methods and 
materials needed to overcome such 
breakdowns. 

The causes for winding failures can 
be easily listed in five main categories. 
Each has its subdivisions which I will 
discuss individually and indicate the 
methods which we, over a period of 
years in our shop, have found to correct 
such conditions. 


1, Overheating 


A. Single Phasing—is caused mainly 
by outside sources. Extremely good 
quality windings will fail under such 
conditions, 

B. Overload—same as above. 

C. Low Bearings—Windings of good 
quality may fail under these conditions. 
Use good heavy slot wedge of maple 
wood, fibre, or similar material to place 
coil and slot insulation below the sur- 
face. of the armature or stator core. 
When the coil and insulation are some- 
what removed from the surface where 
the frictional heat is most intense, motors 
will withstand severe cases of low bear- 
ings without serious injury. 

D. High ambient temperature—Use 
Class B insulation such as asbestos or 
glass insulated wire with mica or mica 
glass slot insulation, bakelite or mica 
slot wedges, glass tubing for connections 
and jumpers, and asbestos or glass cov- 
ered leads with welded connections 
throughout. When dipped and baked 
in a high temperature varnish, these 
motors will continuously withstand am- 
bient temperatures of 40 deg. C plus a 





75 deg. rise in operating temperature. 
These windings will withstand a good 
bit of single phasing and overloading. 


2. Foreign Substance in Motor 


A. Moisture—Use plenty of good 
water-proof baking varnish—three to 
six dips and bakes—sufficient to pro- 
duce a heavy coat of varnish over the 
windings. For open slot stators or arma- 
tures, treat coils before installation and 
also dip and bake after installation. 

B. Oil Deterioration of Windings and 
Insulation—Same as 2-A except use a 
good quality oil-proof baking varnish, 
also spray on a coating of air-drying, 
oil-resisting varnish. 





Ag, 2 


DRAINING WINDINGS after dipping into in- 
sulating varnish. Coils are in a vertical 
position to allow the air to escape and the 
varnish to penetrate into the coil insulation. 
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for WARTIME SERVICE 





A study of the reasons for motor winding failures and how to 


combat such conditions, specifications which produce motor 


repair jobs that stand the gaff of wartime production schedules. 


C. Acid Deterioration of Windings 
and Insulation—Same as 2-A, except 
use a good quality acid-proof baking 
varnish. 

D. Current Carrying Dust and Metal 
Chips—Same as 2-A, but in addition, 
tape the coil ends into the slots. Care- 
fully place phase insulation in vital 
spots and keep good separation between 
top and bottom coils in the slots. 

In the above cases, we feel that the 
use of any recognized form of insulation 
on the magnet wire will be satisfactory ; 
space permitting. 

The following causes of winding fail- 
ure emanate, for the most part, from the 
winding itself, and therefore are, or can 
be present in any type of motor and 
frame design. 


3. Vibration—Electrical and Mechani- 
cal 

A. Loosely Fitting Coils—Loose Con- 
nections—Use slot fillers of pressboard 
and plenty of slot insulation, and heavy 
wedges to firmly pack the coil turns of 
both open and closed slot machines in 
the slot itself. Fasten leads and connec- 
tions firmly together or to the winding. 





OIL PROTECTION is accomplished by spraying the coil ends with air 
drying varnish after the winding has been dipped and baked the 
required number of times. This operation adds materially to the 

life of the job. 
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B. Lack of Insulation in Proper 
Piaces—Tape the coil noses to hold all 
the coil elements firmly together; place 
phase insulation carefully and use upper 
and lower coil separation; sleeve the 
leads of the coil into the coil itself. 


4, Ill Fitting Coils Cause Pressure 

Form coils so that the bends at the 
ends of the slot portion are beyond the 
ends of the slot insulation to eliminate 
pressures and possibilities of tearing 
slot insulation. Make coils diamond 
shaped and with formed noses to elimi- 
nate pressures and crosses at the coil 
extremities. 


5, Expansion and Contraction 


Due to heating and cooling of motor 
windings, a movement takes place in the 
way of expansion and contraction-in the 
copper element. This, in time, fractures 
the bond (varnish) and the insulation 
of the copper element itself. This move- 
ment is intensified with both the elec- 
trical and mechanical vibration set up 
in the machine as mentioned before. 

The remedy for this cause is based on 
the insulation on the conductor. In my 


opinion, nothing but an enamel covered 
wire—be it nylon, Formex, or plain 
enamel with a covering of at least one 
layer of cotton—will meet the require- 
ments to withstand the effect of this con- 
dition. In most cases, the layer of cot- 


.ton around the wire produces a larger 


space factor between the conductors and 
the cotton absorbs and suspends the var- 
nish, forming a sufficiently resilient 
cushion to absorb the movements of the 
copper elements in question. When the 
resiliency or life has left the varnish 
after a period of time, there still remains 
a coating of substantial mechanical 
strength, together with sufficient separa- 
tion between the elements, which is vital 
to long life in the motor winding. 

It must be remembered that winding 
failure numbers 3, 4 and 5 can be and 
are present even in the motors designed 
to withstand those listed in 1 and 2. 
Therefore, the following winding speci- 
fications are set forth as a tried and 
proven method to combat all of the 
winding failure causes enumerated 
above. These are the specifications we 
adhere to in our shop. 

[Continued on page 94] 





PLASING WINDINGS of open type motors for protection against 
metallic dust and other hazardous atmospheric conditions. Com- 
pound consists of baking varnish and asbestos fibre. Plasing is 


done by hand. 
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RELIABLE OPERATION can be assured on 
complex control operations by suitable 
relay elements and circuits. 


HE INTERLOCKING circuits, 
T bxitons limit switches and mechan- 

ical links in electrical controllers 
contribute to the safety of the operator 
and the precise, trouble-free operation of 
the machine. As interlocking features 
become more complex, and more ele- 
ments are introduced, the initial cost of 
the controller runs higher, but reliability, 
operating security and reduced mainte- 
nance compensate readily for the extra 
cost and effort involved. 

In the previous article of this series, 
several arrangements of an a.c. revers- 
ing control circuit were shown illustrat- 
ing improvement in reliability by the 
addition of circuit refinements. The first 
article also discussed the use of two 
3-wire pushbuttons in controlling an a.c. 
motor and methods of inching. 

The following text and the accompa- 
nying diagrams discuss two more com- 
plex control circuits, the a.c. two speed 
motor controller with a compelling relay 
and the d.c. general purpose starter. 
The numbers on the diagrams follow in 
sequence from those shown last month. 

On alternating current motor applica- 
tions, the two speed motor controller 
offers a study in improving reliability 
and safety with little change in the cir- 
cuit elements. 


24 


RELIABLE | 


By R. B. IMMEL, 


Control Engineer 


Westinghouse Electric & Manufacturing Co. 


Some applications of multi-speed mo- 
tors require that the motor always be 
started on the lowest speed in order not 
to damage the motor or driven load. A 
relay applied to the control circuit to 
enforce such an operating sequence is 
known as a “compelling relay.” 

As shown by Fig. 8, the fast contactor 
coil may not be energized until the CR 
contact is closed. The CR relay func- 
tions only when the slow button is oper- 
ated and holds itself in the closed posi- 
tion until the stop button is operated. 
While this circuit is simple, it has one 
disadvantage. If the motor is operating 
on the fast speed, the speed will be 
changed from fast to slow by merely 
bumping or slightly depressing the slow 
button. It is not necessary with this 
particular circuit to push the slow button 
completely down to change speed; this is 
not a desirable operating condition. 

The addition of an extra interlock 
and revision of wiring as illustrated by 
Fig. 9 provides a more satisfactory cir- 
cuit. The pushbuttons require positive 
operation for changing from one to the 
other speed. Bumping or partially de- 
pressing buttons will stop the motor and 
that is more desirable than unexpected 
speed changes. 

Careful design of the wiring circuit of 
a multi-step definite time d.c. controller 
will often provide a more satisfactory 
controller operation. Fig. 10 and 11 
illustrate an unsatisfactory and a satis- 
factory wiring scheme. This type of con- 
troller uses combination definite time 
delay and accelerating contactors. 

After the main coils of the combina- 
tion accelerating relays and contactors 
have been energized, opening of the coil 
circuits will initiate the time delay peri- 
ods., A current is induced in a short-cir- 
cuited winding on the relay core by the 
decay of the magnetic field and provides 
a sustaining magnetic force to hold the 
armature closed. On the same spool as 
the main coil is a “neutralizing” coil 
which produces ampere turns in opposi- 


tion to those of the short circuiting wind- 
ing to control the rate of dissipation of 
the magnetic flux. The value of neutral- 
izing current is inversely proportional 
to the time delay period. 

These particular circuits are designed 
in such a manner that it is impossible to 
close the line contactor M until all the 
starting resistance is in series with the 
motor. When the IA, 2A, 3A and 4A 
main contacts have been opened to make 
the starting resistance effective, the clos- 
ing of the line contactor M will by means 
of its auxiliary contact Ma initiate the 
time period of contactor 1A. Each relay 
will in turn initiate the next time or 
accelerating period as it drops out to 
short out a step of resistance. 

The scheme shown by Fig. 10 will 
usually give trouble during inching 
service as the line contacts may weld 
together. This condition may make it 
impossible to stop the motor except by 
opening the power circuit by emergency 
means. If the stop button is operated 
before all the accelerating contactors 
1A, 2A, etc., have functioned to short 
out the resistance, the inductive dis- 
charge from these coils through the M 
coil may be sufficient to delay the open- 
ing of that contactor. If the stop button 
is operated before the line contactor con- 
tacts are completely sealed, the contact 
tips will “freeze” or weld together. This 
is caused by the delay in opening of the 
contactor and the inrush of starting cur- 
rent through contacts which are held to- 
gether with an abnormally low pressure. 

The addition of another contact to the 
LV relay and revision of the wiring 
scheme as shown by Fig. 11 will prevent 
the previously described trouble. With 
this circuit the line contactor will open 
immediately after the stop button has 
been operated. The opening of the LV 
relay contacts will prevent any coil dis- 
charges through the line contactor coil. 

Other studies of controller circuits 
will be presented in forthcoming articles 
in this series. 
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INTERLOCKING 


Controller operation can be improved by additional circuit elements and 


wiring changes. The second article in a series on interlocking circuits. 
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WPB Asks Fluorescent Stock Data 





4S OF JUNE 2, 1942 


Have you an inventory of 25 or more complete fluorescent lighting fixtures? tie 


Have you an inventory of 100 or more separate ballasts? Cc) 


Have you an inventory of 500 or more separate replaceable fluorescent starters? Cc) 


If your answer to all of these questions is "No", write "No Reportable Inventory" 


here » and return this Form immediately to the War Production Board. 





COMPLETE FLUORESCENT LIGHTING FIXTURES 
(a) List below stock of all complete fluorescent lighting fixtures which are equipped with ballasts 
and replaceable starters for operation on 110-125 wolt, 60 cycle altermting current. 


Wa - 


IND | OTHER 


** Describe 








(Attach separate sheet if more space is required) 
* IND - ("Industrial") includes all direct lighting type fixtures equipped with reflectors, designed to 
control the light and to shield the tubes, suitable for the illumination of manufacturing aréas 
in industrial plants. 


(b) List below stock of all complete fluorescent lighting fixtures which are equipped with ballasts 
and replaceable starters for any rating other than 110-125 volt, 60 cycle alternating current. 


DESCRIPTION OF LIGHTING FIXTURES QUANTITY VOLTAGE RANGE CYCLES 





(Attach separa more space 


2. SEPARATE BALLASTS - List below stock of all separate ballasts. (Do not list ballasts included in 
complete fluorescent lighting fixtures under item l(a) or 1(b).) 
110 - 125 Volt 199 - 216 Volt 220 - Volt 
2 2- 1- 2.) 


* HPF - High power factor ballasts with 90% or higher power factor 
** UNC - Uncorrected power factor ballasts 


3. REPLACEABLE FLUORESCENT STARTERS - List below stock of each type of replaceable fluorescent starter. 


(Do not list starters included in complete fluorescent lighting 
fixtures under Item 1(a) or 1(b).) 


eet t PS-4 FS-6 oo 


4. The undersigned certifies that the above information is complete and correct to the best of his 
kmowledge and belief. 











By. 








(Name of Company) (Signature of Authorized Official) 








(Date) (Title) 


Section 35 (A) of the United States Criminal Code, 18 U.S.C.A. 80, makes it a criminal offense to 
make a false statement or representation to any department or agency of the United States as to any 
matter within its jurisdiction. 
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If you have fluorescent 
lighting fixtures, ballasts or 
starters in stock an inventory 
statement on PD-499 should 
be filed with WPB at once. 


HE War Production Board has re- 

quested all manufacturers and deal- 

ers in fluorescent lighting equipment 
to provide information about their stocks 
of complete fixtures and parts. The 
request is mandatory for those firms 
with 25 or more complete fixtures. 

The inventory data must be filed on 
form PD-499, copies of which may be 
obtained at your nearest WPB field 
cffice. The form contains the following 
instructions. 


1. Each manufacturer, assembler, whole- 
saler, distributor or retailer of Fluorescent 
Lighting Fixtures, Ballasts, or Replaceable 
Fluorescent Starters, who has in his stock, 
regardless of ownership, a total of (a) 
twenty-five (25) or more complete Fluo- 
rescent Lighting Fixtures including integral 
Ballasts and Replaceable Fluorescent Start- 
ers, and/or (b) one hundred (100) or more 
separate Ballasts, and/or (c) five hundred 
(500) or more separate Replaceable Fluo- 
rescent Starters, shall furnish a complete 
inventory on this Form showing quantities 
of all complete Fluorescent Lighting Fix- 
tures, of all separate Ballasts and ali 
separate Replaceable Fluorescent Starters, 
which are in his stock on June 2, 1942. 
2. This Form shall be filled out and one 
copy mailed on or before June 5, 1942 to 
the War Production Board, Building Ma- 
terials Branch, Lighting and _ Fixtures 
Section, Ref. L-78, Washington, D. C. 

3. Inventories may be combined on this 
report for all locations for those firms hav- 
ing inventories in more than one location. 
List separately the locations covered. 

4. “Complete Fluorescent Lighting Fixture” 
shall mean any Fluorescent Lighting Fixture 
which has been manufactured and assembled 
complete with Ballasts, Replaceable Start- 
ers, and all component parts except lamp 
tubes, so that it is ready for shipment and/or 
installation. 

5. “Separate Ballasts” shall mean any 
Ballast unit used for operation of a fluo- 
rescent lamp tube or tubes, which is in stock, 
not assembled as a part of a complete 
Fluorescent Lighting Fixture. 

6. “Separate Replaceable Fluorescent 
Starter” shall mean any Replaceable Fluo- 
rescent Starter Switch required for the 
operation of each hot-cathode type fluo- 
rescent lamp tube, which is in stock, not 
assembled as a part of a complete Fluo- 
rescent Lighting Fixture. 


The data requested is shown on the 
accompanying preliminary form. Infor- 
mation should be filed however on a 
PD-499. While the final date for filing 
is set at June 5, forms filed later will 
be acceptable. 


” 
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CUTLER-HAMMER LINE OF SAFETY SWITCHES 
COMPLETE AND COMPREHENSIVE 


For Hazardous Compact Design 
Locations Type A, (Heavy 
Class 1, Group D. Duty). For severe 
For Explosives Fac- service and lim- 
tories, Gasoline Re- ited space. Com- 
fineries, Chemical pact, efficient, heavy duty switch. Ideal 
Plants ... wherever for many applications in Armament 
volatile or highly flammable substances are Plants, Machine Tools, Textile Plants,etc. 
manufactured, handled or stored. Single throw 
and double throw, 2, 3, and 4 pole types. Regular Duty 
Type C. For Metal Working, Moulding, 
Dust Tight—Weather Resisting Machine Tools, Food 
Class il, Group G. For Industries, Industrial 
Grain Elevators, Cement and Commercial 
Plants, Coal Handling, Buildings, etc., where 
Powder Plants — wher- a high quality, effi- 
2ver explosive, corrosive cient motor circuit or 
or conductive dust is disconnect switch is 
present in quantities or required. 


rt ag gee me Industrial Duty Multi-Breakers 
For Machine Tools, Armament Plants, 

General Purpose Metal Working, Tex- 
Type A, (Heavy Duty). For heavy duty tile Machines, etc. 
service in Armament Proven operation and 
Plants, Textile Mills, protection. Ideal 
Steel Mills, Metal where production 
Working Plants—wher- cannot permit blown 
ever heavy loads are fuse interruptions. 
} encountered —and con- Service restored by 
( tinued operation vital. simple reset lever. 





@ The men who supply and 

install electrical equipment 
in war plants play a role in the vic- 
tory effort that is too often under- 
estimated. These men and these men’s 
work are basic to war production and 
their good judgment in selecting 
equipment that goes into factories 
can make a tremendous difference 
in production totals. That is why ex- 
perienced and capable electrical 
wholesalers and contractors insist on 
safety switches that have stood the 
test of time . . . why they insist, by 
name, on the switches that have 
proved their dependability in count- 
less Production for Victory plants .. . 
why they stock and feature the 
Cutler-Hammer line. CUTLER- 
HAMMER, Inc., 1306 St. Paul Avenue, 
Milwaukee, Wisconsin. Associate: 
Canadian Cutler-Hammer, Ltd., 
Toronto, Ontario. 
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Price Control 


On May 18 all industry and com- 
merce went under a price ceiling. Any- 
one with an appreciation of the econ- 
omic dynamite in advancing demands 
and sorely depleted supplies can under- 
stand the urgent need for this wide 
and forthright action to stop inflation. 

The task of administering, control- 
ling and policing the price structure of 
all American business is almost be- 
yond comprehension, however, it must 
be done with scrupulous firmness and 
justice. 

The first job is to control the “cost 
of living” commodities, those items 
which are an important part of the 
family budget. The rules are reason- 
ably clear, and this stage of price 
control may be well established and 
smoothly operating within a relatively 
short time. 

On the retail end, ceilings for over- 
the-counter transactions are readily 
established by using the highest prices 
charged in March for the same items. 
However, much of the contracting busi- 
ness involves transactions of a more 
complex nature, including not only 
merchandise, but labor and services, 
mark-up methods vary according to the 
size of the project, the competition, the 
latitude in specifications and several 
other factors that make a stable price 
ceiling almost impossible to calculate. 

According to the OPA announce- 
ments, where no price lists are avail- 
able, the highest mark-up practice 
applied in March sets the ceiling. This 
is a guide to compliance for those who 
have a gtable mark-up practice or 
routine. But many do not. 

Still further complicating the pic- 
ture is the special price regulation No. 
136 setting the price maximum for 
industrial equipment at the October 
1941 level instead of March. This regu- 
lation applies to both new and rebuilt 
equipment including motor generator 
sets, insulating products, power trans- 
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mission and distribution equipment, 
wire, cable and cable accessories and 
many other items. And where no estab- 
lished price existed last October, the 
net price is determined by material 
and labor costs of that date with the 
mark-up then in effect applied. 

Translating these rules into the esti- 
mate or contract negotiation is going 
to take more time and research than 
most busy contractors can spare. Fur- 
thermore, on work involving the mate- 
rials listed in No. 136 it is a certainty 
that to “roll back the squeeze” to labor 
rates applying last October is impos- 
sible. 

The whole problem of price ceilings 
on contract work needs a detailed study 
at the earliest possible opportunity. 


Delivery Date 
Important 


When applying for priority assis- 
tance the delivery date is important. 
The WPB, in fact, is turning down 
applications which do not specify ex- 
actly when the materials are wanted. 
Whether your materials will come 
through when you need them is an- 
other question. But the specified date 
helps. 


A 


We Can See s 
The Ridge 


Churchill’s restrained optimism, that 
in this war we are not yet over the 
top but we can see the ridge ahead, is 
backed by dozens of little scraps of 
news in recent weeks. One of the most 
significant of these is a recent pro- 
nouncement by the War Production 
Board, that emphasis now is on the 
conversion of existing plants and that 
many contracts for new plants running 
into the distant future will be changed, 
perhaps cancelled, 





The purpose of the new emphasis 
is, of course, to save large amounts 
of critical metals and to direct the 
manufacturing facilities of the country 
into war material for immediate use. 
This program will mean strongly ac- 
celerated conversion of existing plants 
with immediate demands for wiring 
alteration and improved lighting. And 
because these projects are of all sizes 
and varieties, the effect will be felt in 
every part of the electrical construc- 
tion industry. 


Non-Metal 
Reflectors Ahead 


If and when the War Production 
Board shuts off the use of steel for 
fluorescent lighting fixture reflectors, 
alternative non-metallic methods wili 
be ready. One lighting fixture manu- 
facturer has already announced a fix- 
ture with a new composition reflector, 
hardly distinguishable from metal in 
appearance but lighter in weight. 

There are a number of products 
under study in several plants for re- 
placing reflector metal and it seems 
unlikely that there will be any great 
changes in fixture efficiency or ease of 
installation through these substitutions. 


Modified PRP 
For Contractors Needed 


Serving, as they do, the emergency 
repair needs of vital war industries and 
essential civilian establishments, the 
motor repair shops have available pri- 
ority assistance under the Production 
Rating Plan. This special authoriza- 
tion permits a reasonable inventory 
and high enough ratings to obtain 
essential materials. 

A similar plan, perhaps a modified 
PRP, should be made available to those 
small but efficient electrical contractors 
who serve to keep industrial com- 
mercial and residential wiring in good 
order. This work is essential to public 
safety, it must be carried on and there 
is no method that will replenish the 
contractor stocks for further repairs 
once his existing supplies of materials 
are gone. 

The problem is particularly acute in 
wire. The A-10 rating of P-100 is 
inadequate and the wholesalers PD-1X 
routine is not available to the contrac- 
tor. With present restrictions on new 
building and other limitations it would 
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be entirely practical to allow estab- 
lished electrical contractors, who can 
show actual experience records of 
emergency repair materials used, a 
small inventory of essential goods. 


The American Way 

lectrical associations throughout 
the country are pledging all-out sup- 
port to our Victory program and are 
backing it up with purchases of de- 
fense bonds and stamps. 

Up in Minneapolis the Minnesota 
Electrical Council pledged its members 
to purchases of defense bonds, salvage 
of scrap metals and strict observance 
of price ceilings. The Council turned 
most of its surplus funds into defense 
bonds; the electrical inspector group 
followed suit; and convention dele- 
gates spent $467 at a defense stamp 
booth. 

This is one small way in which we 
can help win this war. 


Crackdown On 
A-10 Violators 


A plumbing contractor in Jackson, 
Miss., earned the unenviable distinction 
of providing the first proven violation 
of the repair and maintenance order, 
P-100. The concern ordered materials 
which it certified to be for maintenance 
and repair, making use of the A-10 
rating, but the materials were not 
needed for the uses claimed. 

The check-up now in progress will 
uncover many violations, some inten- 
tional, some, perhaps most, based on 
faulty information or bad judgment. 
To.all appearances the check-up is not 
a witch-hunt, however, and penalties 
will depend pretty much on the circum- 
stances in individual cases a’ they are 
uncovered. 

A vigorous weeding out of those 
who won’t work within the rules is to 
be expected. The effect will be good 
for every one. Those who use P-100 
unlawfully are making it more difficult 
for those who depend upon their A-10 
rating to provide essential services. 


Man-Power For 
Wiring 

One of the gravest problems before 
the electrical construction industry to- 
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day is the development and mainte- 
nance of an adequate number of skilled 
electricians. The selective service is 
digging deeply into the ranks of avail- 
able men, yet the vitally important 
work they are doing must go on. 

This is a new kind of warfare in 
which the man on the industrial front 
is often more important in his civilian 
task than he would be in a uniform. 
The draft boards know this and can 
defer key men until they are replaced. 
Two important responsibilities rest 
with the employer, however. First, to 
give the draft board a man’s exact 
status when he is called up and request 
his deferment if he is not replaceable. 
And second, some arrangements should 
be made to replace key men if they are 
subject to call. Draft boards are more 
inclined to grant temporary deferments 
if some apparent effort is being made. 


Electricians 


One of the most fascinating, yet most 
secret devices of the war is the Radar. 


» The name is coined from the words 


“radio detection and ranging” and ap- 
plies to the Signal Corps’ equipment 
for detecting planes and ships. 

The Radar Laboratory in New Jer- 
sey is rapidly expanding its program 
of installing Radars in the field. It 
needs civilian technicians, especially 
electrical engineers and experienced 
electricians. They are hired under Civil 
Service regulations and work under 
the supervision of a group of Army 
commissioned officers. 

So if you are 3a, or otherwise out- 
side of immediate draft call and anxious 
to get into a mighty vital spot in the 
nation’s defense, here is a place that 
needs engineers and electricians now. 


Conserving Our 


Standards 


We have every reason to be proud 
of the excellent work toward residen- 
tial wiring adequacy that this industry 
has done. Through leagues, the Na- 
tional Adequate Wiring Bureau, and 
the tireless ‘efforts of individuals, the 
public knows something about wiring, 
more than they ever did before. 

Now we must save every scrap of 
copper and steel we can. The mate- 
rials of wiring are the materials of war. 
And war has first claim. Only the 
barest minimum of wiring may be in- 





stalled. This is painful, but necessary 
—and no dne of us would expect more. 

Where the combined energy and 
foresight of the electrical industry was 
needed yesterday to make the public 
aware of adequate wiring, it is doubly 
necessary today to direct the design 
and installation of the drastically cur- 
tailed variety and quantity of material 
available for each individual house. 

The Victory Wiring System pro- 
gram of the National Adequate Wiring 
Bureau is an important venture. It 
should be actively supported by con- 
tractors everywhere, whether they have 
a direct interest in house wiring or not. 
It will help to conserve scarce mate- 
rials, it will give our customers the 
maximum usefulness from the systems 
we can provide in these times. And 
furthermore it will conserve and pro- 
tect the hard-won standards of wiring 
adequacy in the home at a time when 
we can’t fully maintain these stand- 
ards in wiring practice. 


Coastal 
Dim-Out 


Back in rum-running days, fast pa- 
trol boats cruised off the shores of 
Connecticut, New York and New Jer- 
sey, spotting their prey in silhouette 
against the “loom” of the great cities 
along the coast. This same glow in 
the sky now aids enemy submarines in 
striking at c@astal shipping. 

Measured” from the sea, the loom 
over the New York area registers about 
eight times the brightness of the oppo- 
site horizon. In order to,cut down 
the glow, a “dim-out” is in effect. 
Windows above the 15th floor of office 
buildings must be fully shaded, the 
great spectacular signs of Times 
Square are extinguished, theater mar- 
quee lighting is greatly reduced and 
a campaign is on to reduce all illumina- 
tion that may be visible outside. 

The first step requiring civilian co- 
operation is the shielding of all lamps 
which provide direct rays above the 
horizontal, either at the lamp or at the 
window. If this does not prove effective 
some areas may be placed under full 
blackout regulation. 

The dim-out is a new technique that 
can use the expert lighting experience 
of the electrical construction industry 
to good effect. Electrical contractors 
in the coastal areas can do their na- 
tion a service by advising and helping 
their customers on meeting dim-out 
requirements. 
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“Talk about production! You oughta see how we’re mov- 
ing war orders now, since we put in fluorescent lighting. 
But that’s not the whole story. We put that lighting in 
right with Certified Fleur-O-Liers. Look at those fixtures. 
They’re really built. 


“Did | say they were tough? They’re built to ‘take it’ and to keep right 
on ‘taking it’ 24 hours a day for days on end. That’s the kind of fixture 
we need. We’re cramming three days’ production into one with three 
shifts around the clock. We haven’t got time to fuss with service head- 
aches—and with Fleur-O-Liers we don’t have to! 





“Who makes em? Oh, about 40 leading fixture manu- 
facturers. And they sure are smart! They got the MAZDA 
Lamp Manufacturers to set up 50 definite manufacturing 
specifications. Then they sent the fixtures to Electrical Test- 
ing Laboratories to be tested and certified to those spec- 
ifications. Those testing boys really give a fixture the works! 





When it gets their O. K., you know it’s got what it takes.” 
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Time is short! Materials are scarce! — 
customers need fixtures that are pen 
right, inside and out, to assure sone on : 
service and ee 
they get it, with Certifie 


=f For the protection 


CERTIFIED 


of yourself as well 
ve~""S® as your customers, 
when replacements of 
starters or ballasts are 
necessary—be sure they 


carry the E.T.L. certifica- 
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’ Guarantee, 

* * * 
in wartime Producti6n, fluorescent 
require a suitable WPB Priority rat- 
ing. Any of the FLEUR-O-LIER anufacturers 
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Fleur-0-Lier Manufacturers « 2122-6 Keith Bidg., 
Cleveland, Ohio 
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PRE-ASSEMBLED 
MOTOR CONTROL 


The installation of shop assembled 
motor starting equipment has become 
standard practice for the Shultz and 
Ingram organization, electrical contrac- 
tors and motor repairmen of New 
Haven, Conn. 

They have also standardized on the 
type of control rack on which the equip- 
ment is mounted. The rack consists of 
two lt-inch pipe uprights, approxi- 
mately six feet in height, equipped with 
floor flanges and pipe caps; and a num- 
ber of flat iron cross pieces, drilled to 
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Old style 
Compensator 
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READY TO INSTALL motor control 
unit leaves the shop completely assem- 
bled and wired. Speeds up changeover 


and rewiring work. Control equipment 
can be moved as a single unit. 


accommodate various equipment and 
fastened to the uprights with U-bolts. 
For the average one-motor control 
group, the cross pieces are standard in 
length and are pre-drilled for the dif- 
ferent types of control equipment. 
The complete group of controls are 
mounted to the rack and completely 
wired in the shop. Thus the only in- 
stallation time is that required to bolt 
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down the floor flanges, fasten supporting 
wall brackets and connect to the line 
and motor. The assembly illustrated, 
shows an old style compensator with 
a relay box and a disconnect switch. For 
the newer type compensator the relay, of 
course, is not needed. This is a typical 
control unit for squirrel cage induction 
motors. For slip ring motors, a drum 
controller replaces the compensator and 
the grids are mounted to the back of the 
rack, directly behind the controller to 
simplify wiring. All connections are 
made in the shop. 

Flexibility is another feature of this 
pre-assembled arrangement. If, for any 
reason, a motor must be moved, the 
control rack can be disconnected, moved 
as a complete unit and re-installed in the 
minimum of time. Cross-pieces can 
be quickly adjusted to fit any new equip- 
ment needed. 

This pre-assembled method speeds up 
installation and is especially helpful in 
changeover and rewiring work where 
time is important to the production 
schedule. Wartime operations need 
ideas like this. 


MASS PRODUCTION 
OF CONDUIT BENDS 


In a recent commercial building elec- 
trical installation the Hixon Electric 
Co., electrical contractors and engineers 
of Boston, Mass., had thousands of 
bends to make in 3-inch conduit for light- 
ing branch circuits. Since all outlets 
were on equidistant spacings in a hung 
ceiling, the conduit jumpers were made 
up in groups. One crew did nothing but 
make the bends and assemble the con- 
duit. 

To facilitate mass production of these 
jumpers, the Hixon Company con- 
structed a special conduit bender con- 
sisting of a 3-inch half-moon shoe, from 
a large bender set, bolted to a 2-in. by 
8-in. plank, mounted as an inclined plane 
on wood supports. A flat steel plate 
with a hole for 3-in. pipe was bolted 
to the plank at the base of the shoe. 


MASS BENDING of lighting circuit 

conduit is facilitated by this specially 

constructed bender. Mechanic uses 
scored pipe sleeve as a lever arm. 


This covered the plank opening used to 
hold the conduit. Two pieces of con- 
duit mounted across the bottom of the 
platform support, acted as a stop bar for 
providing uniform riser heights. Rais- 
ing or lowering these bars decreased 
or increased the riser heights on the 
conduit jumpers. An angle iron frame 
fastened to and at right angles to the 
front of the plant supported bundles of 
straight pipe to be bent. 

A gripping sleeve made of a 5-foot 
length of 14-inch conduit with a welded 
coupling on one end was used as a lever 
arm in making the bends. About a one- 
third section was cut out of the entire 
length of this sleeve so it would fit over 
the 3-inch conduit without sliding it over 
the end. 

By using this sleeve and the bending 
arrangement the mechanic, who stands 
on the bottom of the plank, could make 
about 150 bends per hour. 


WHARF WELDER 
CONNECTION 


In wiring an industrial plant where 
considerable welding was done off a 
wharf adjacent to the plant, Leon Na- 
quin & Son, electrical contractor of Thi- 
bodaux, La. made the following instal- 
lation to eliminate crowding of the 
whar’ area with six or more welders 
that were required for work aboard oil 
barges and other water craft. 

A “welding cabinet” was installed on 
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cable protection provided by 


ORANGEBURG CONDUITS 


is contributing to the continuils 
of light and power service sO 
requisite to the construction of 
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Gtandarcd for installation with conerete encasement 
NOCRET E for installation without concrete encasement 


ORANGEBURG 


THERE ARE EXTRA PROFITS FOR YOU 
IN EVERY “time-and-material-saving™ FOOT OF 


ORANGEBURG Conduits 


MADE AT ORANGEBURG, NEW YORK, BY THE FIBRE CONDUIT COMPANY, 292 MADISON AVENUE, NEW YORK CITY 
Sales Agent — Distributors 
GENERAL ELECTRIC SUPPLY CORP. GRAYBAR ELECTRIC CO., INC 


(and associated houses) (offices in principal cities) 
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USE PORCELAIN 


in your wiring systems 
Saves vitally needed 
war materials 
¢ Prompt deliveries 
e Easy to install 


¢ Safe and economical 


HEINEMANN 
ELECTRIC CO. 


Established 1888 


132 Plum St. 
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| bronze 
| base. 





| hours of 
| sembly drawings. 


Trenton, N. J. 


| to the job. 


‘WIRING 
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the wharf. 
proof, 


This is a large, weather- 
galvanized iron box with 
studs mounted on a thick slate 
Each stud is numbered and fed 


with rubber covered cable of proper 


| size from a welder bearing a like num- 


ber. These cables, attached to the posi- 
tive lead of the welder, run in conduit, 
in the building, to the cabinet location 
and attached to the studs from the rear 
of the }-in. slate board. 

Because the building is 
construction the negative 
grounded permanently to 
at the welder locations. 
leads of all other welders are similarly 
grounded. The “welding cabinet” was 
welded directly to the building and 
“neutral bus’, much like a neutral bar 
in the conventional type cabinet, was 
securely bolted to the extra heavy gal- 
vanized iron cabinet and the same num- 
ber of studs provided thereon as were 
mounted on the slate board. 

The positive and negative studs were 
both equipped with wing-nuts so that 
work cables could be quickly attached 
and detached from the cabinet. All 
positive and negative “work lugs” were 
identified in a manner so as to make 
polarization absolutely fool-proof. 

All cables enter at the bottom of the 
cabinet through large bushed holes 
that the front, top-hinged cover can be 
left down protection from the 
weather. 

If at any time it would be desirable 
to use the welders within the building 
for inside work without running work 
cables from the cabinet this may be ac- 
complished easily and quickly by remov- 
ing the feeders from the positive studs 
on the welders and attaching the inside 
work cables to them. By checking at 
the cabinet a welder’s helper can indi- 
cate which stud is “dead.” 

This arrangement proved to be very 
satisfactory and a similar installation 
was made at the other end of the wharf. 
Six welders feed each cabinet. 


all welded 
leads were 
the building 
The ground 


So 


as a 


PHOTO DIAGRAMS 


By taking a number of photo- 
graphs of switchboards assembled in the 
shop, A. E. Hansen of the Commercial 
Electric Co. of St. Paul, Minn., saves 
tedious work on detailed as- 


Special switchboards, built in the 
shop, are usually completely assembled 
and wired, then dismantled and shipped 
All parts are numbered and 
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NOW 
READY 


Acme Air-Cooled 
Transformers now 
available in 3 phase 
design, 3 KVA to 
50 KVA. Primary 
voltage 240/480, 
600, 2400 volts. 
Single phase design 
available in sizes 
from t' to 50 
KVA; primary 
voltage 240/480, 
600, 2400 volts. 


Industry needs these time-saving, money-saving 
air-cooled transformers. For example: Instead of 
two separate wiring systems in your plant, (one 
for power, one for light) with a duplicating, 
wasteful use of materials, make the power line 
serve a second purpose. Tap lighting circuits, 
where needed, off the power lines with Acme 
Air-Cooled Transformers. Or, if you've added 
equipment to increase production and have con- 
sequently increased your power load to the maxi- 
mum capacity of your present wiring, you can 
solve your problem quickly by having incoming 
line voltage stepped-up, thus increasing capacity 
of present wiring. Then by installing Acme Air- 
Cooled transformers at secondary circuits or at 
the motor driven machines, voltage can be re- 
duced to rating of equipment, without rewinds, 
reconnects or other expensive change. 


GET THIS 
BULLETIN 


The Acme Air-Cooled Trans- 
former Bulletin +147 tells you 
why this type transformer is 
preferred for its safety fea- 
tures. No oil, no inflammable 
liquids. 


INSIST UPON ACME BALLASTS 
FOR YOUR FLUORESCENT 
LIGHTING FIXTURES 


Are you buying fluorescent 
lighting as a means to im- 
prove production? Then, in- 
sist that fixtures be Acme 
Ballast equipped. Balanced 
secondaries make lamps de- 
liver full capacity at high 
performance and efficiency. 
Quiet operating, too. Get copy 
of Bulletin, ‘“‘More Light for 
Work,—with Acme Perform- 
ance Tested Ballasts.’’ 


The Acme Electric & Mfg. Co. 


36 Water St. Cuba, N. Y. 


Acmo<tit lect “LC 


F Oo RM 
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You Expected 
to Read This 
NEXT YEAR! 


after industry is beating its 
promise as America’s war production sets 
new world’s records . . . Management, 
labor, W. P. B., Army, Navy, the Maritime 
Commission and other government depart- 
ments are cooperating to make next year’s 
headlines come true THIS year. 

In World War I, the Kaiser feared American 
manpower. In World War II, Hitler is even more 
fearful of our rapid transition from peace to war 
production. . . . He has reason to be afraid. 

Printing press factories are exceeding quotas 
on anti-aircraft gun parts. 

Spark plug manufacturers are setting new 
speed records in machine gun production. 

The heavy-transportation industry is making 
giant chassis for big guns at a faster rate than all 
the Axis powers combined. 





In this industry, men who used to make loco- 
motives and tractors are changing ‘‘Too Little 
and too Late’’ to read ‘‘Too Much and too 
Soon,’’ from the enemy’s viewpoint. 


Starting just a few months ago, with a bale of 
blueprints and a knowledge of how to build such 
things as road-scrapers, power-shovels and trucks, 
the heavy-transportation industry is turning out 
mobile artillery that will shake the earth in more 
than a literal sense. 


The story of how this industry joined the army 
carries a significance which should be understood 
and remembered. 


The significance is that America has solved the 
problem of exchanging production techniques between 
specialized industries. This process went on unnoticed 
in peacetime. War gave it prominence. 
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continued 


> When the bales of blueprints were first deliv- 
ered, and the heavy-transportation industry started 
on its job of producing prime-movers and chassis 
for big guns in quantity, new production tech- 
niques were needed in a hurry. 


> Here are some of the questions that arose: 


*““How do you weld such heavy sub-assem- 
bliesP”’ 


““What welding fixtures will handle these 
parts so that our workmen can always weld 
down-hand?P’’ 


*“How can we make these long, heavy welds 
and have sound metal from one end to the 
other?P’’ 


*““What’s the best technique for testing 
welded parts? Shall we x-ray, or use the 
magnaflux process?”’ 


‘““What’s the best way to support these 
welded assemblies for machining?’’ 


That’s just a few of the thousands of questions 
that arose in the minds of experienced men when 
they had to solve new problems. 


They illustrate the fact that American produc- 
tion methods depend upon specialized techniques 
and machines. 


Each man with such a problem knew that some- 
one, somewhere, had solved his problem, or 
might solve it before he could work out his own 
answer. 


Therefore he turned to the source of industrial 
information he had always used when he wanted 
to know what others were doing . . . his industrial 
magazine. 


Ever since the Maginot Line was flanked, the In- 
dustrial Press of America has been helping rookie 
industries to become veterans in the battle of war 
production. 


>It doesn’t do this by exhortation or command, 
but by answering thousands of specific questions. 


Just as newspapers keep their war correspon- 
dents at the front, Industrial Magazines keep 
their ‘‘war-production-correspondents’’ in the 
plants where weapons and equipment are made. 
McGraw-Hill editors are mobilized for war as 
literally as though they were firing weapons 
instead of helping to produce them. More than 


90% of the time of McGraw-Hill’s 153 editors 
and 725 engineer-correspondents is devoted either 
to visiting war-production plants (to study pro- 
duction techniques) or in writing ‘‘war stories’’ 
on how production problems were solved. 


‘*Know-how’’ is the secret of the amazing 
records now being made by American Industry. 
And ‘‘know-how’’ comes from thousands of 
‘little facts’’ like this: 


Information on tool shapes for cutting the harder 
steels of war is vital literature to the engineer, de- 
signer or production man with the particular problem 
of cutting those steels confronting him. 


The industrial editor does not work alone in 
giving vital information to men on the production 
line. In much the same way, manufacturers are 
war-converting their industrial advertising to 
show their readers how to use their products 
more effectively. For instance: 


A business-paper advertisement showing how to 
make old taps and dies last longer has no glamour for 
anyone but the man who must rush production with 
an inadequate supply of new ones. To him it has enough 
‘**oomph’’ to be clipped and placed on his office wall. 


To the casual observer, the Industrial Press is 
about as exciting as the rows of wires that stretch 
along every road and railway. . . . The simile is 
very apt. Both exist solely for the interchange of 
ideas. Both are typically American in the extent 
to which they have been developed and applied to 
the whole economy. . . . This advertisement pub- 
lished by the McGraw-Hill Network of Industrial 
Communication. 


THE McGRAW-HILL NETWORK 


23 PUBLICATIONS WHICH HELP MORE 
THAN 1,000,000 EXECUTIVES, DESIGNERS 
AND PRODUCTION MEN TO EXCHANGE 
IDEAS ON WAR-PRODUCTION PROBLEMS 


American Machinist ¢ Aviation « Bus Transportation « Business 
Week ¢ Chemical & Metallurgical Engineering « Coal Age « Con- 
struction Methods « Electrical Contracting « Electrical Mer- 
chandising « Electrical West ¢ Electrical World « Electronics 
Engineering & Mining Journal « E. & M. J. Metal and Mineral 
Markets ¢ Engineering News Record « Factory Management & 
Maintenance ¢ Food Industries « Mill Supplies « Power « Product 
Engineering « Textile World ¢ Transit Journal « Wholesaler’s 
Salesman. Also publishers of thousands of books for technical and 
engineering schools and colleges, as well as for general business use. 


McGRAW-HILL 
PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET, NEW YORK 












































4" molded composi- 
tion shell is unaffected 
by heat, cold or mois- 
ture. 





AVE 
CRITICAL MATERIALS! 


66 {RE-NUTS” do not use Lead, Tin and Rubber, as required in 
solder-and-tape joints, which represents a big saving of 
critical materials—vital to the War Program. 


APPROVED by Government Departments, Electrical Inspectors, Con- 
tractors and Building Owners, Electrical, Building and Material 
Associations, Underwriters’ Laboratories, Inc. 


Easy, Simple, STRIP a SCREW THAT'S 
Fast To Use— WIRES S*— oN ALL! 

Today, when every second counts, the use of IDEAL “Wire-Nuts” 
to speed wire joints, is essential in “War” Plant and Home Wiring. 
They quickly and easily pass inspection on every type of installation 


—all roughing-in and fixture wiring, motor connections, wire joints 
of every kind. 


A Neater Job 


IDEAL “Wire-Nuts” make 
a neat, craftsmanlike look- 
ing job, anywhere. Com- 
Cut-away view of pare them with messy 
IDEAL ‘‘Wire-Nut’’  solder-and-tape joints and 
shows how clean _ you'll instantly realize the 
threads are pressed big difference. ‘‘Wire- 
(not cut) into wires, Nuts” are compact, oc- 
automatically twisting cupy very little space; 
them together as they especially suited for work 
are applied. in close quarters. 








BETTER ELECTRICALLY — STRONGER MECHANICALLY 


The pressure contact between “Wire-Nuts” and wires prevents 
shoris, grounds and corrosion. IDEAL “Wire-Nut” joints resist a 
pull of almost 3% times that of the best soldered joint. 


Speed Up Fluorescent Wiring 


“Wire-Nuts” save valuable time on Fluo- 
rescent Fixture Installations and 

Follow the example of thousands of 
Contractors who have standardized on 
them. 


SAFER, TOO—No flaming torch—no hot soldering iron—-no molten 
solder. 


SIZES FOR ALL JOBS—Four sizes of “Wire-NutS” are available 
for joining all common combinations from 2 No. 18 to 3 No. 10 
solid or stranded wires. 


DELIVERY AVAILABLE NOW 
FREE SAMPLES by First Class Mail! 





OTHER IDEAL PRODUCTS THAT 
SPEED UP WAR-TIME WIRING JOBS 
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= It's a BIG ORDER, but 
CRESCENT 


WIRE & CABLE 


is helping meet the need 


—— 


tincle Sam) Orde: 
| 1942 Production 
460.000 — PLANES 


-TANKS 








8.000.000T0NS OF SHIPPING 


Plus - BUILDINGS 
FA CTORIES 





MACHINES 





Miles of copper wire and cable go into the manu- 
facture of America’s great bombers, tanks and ships. 
More miles go into the huge new plants that are build- 
ing these weapons for the great allied offensive to come. 
CRESCENT, as in the last war, is playing an increasing 
part in the effort to meet the demand for 


ELECTRICAL WIRES AND CABLES 
WAR PRODUCTION 100% 


CRESCENT INSULATED WIRE & CABLE CO. 


x = Rese 
Si aaa os g ‘ 









“WIRE and CABLE 


_ Factory: TRENTON, N. i — Stocks in. Principal Cities - 








CRESFLEX NON-METALLIC SHEATHED CABLE e SERVICE ENTRANCE CABLE @ MAGNET WIRE 


a1avV5 GauONUNY * 


RUBBER COVERED POWER CABLES e BUILDING WIRE 
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CRESCENT ENDURITE SUPER - AGING INSULATION 
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keyed to a master diagram. Before the 
board is dismantled 20 to 25 photo- 
graphs are taken with a small lens aper- 
ture and time exposure to bring out 
extreme detail from as many different 
angles. 

The photographs are shipped with 
the board and provide an easily fol- 





DETAIL PHOTOS replace complicated 
drawings to show switchboard assembly. 


lowed guide for assembly. On remote 
projects, where they cannot always be 
certain of getting mechanics experi- 
enced in switchboard assembly work 
the photo method of showing how the 
equipment must be put together is espe- 
cially useful, they report. 








ENERGETIC PROMOTION manager 
of the North Central Electrical Indus- 
tries, Al Kessler, relaxes as the last of 
the convention guests leave for home. 
Undaunted by present conditions, Al 
and Bill Ritt, secretary-manager, of the 
group promoted a bang-up industry 
convention at Minneapolis. 
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Bi .JGING 
STEEL BEAMS 


The problem of offsetting exposed 
conduit runs around large concrete en- 
cased steel beams was encountered by 
the Hixon Electric Company, Boston, 
Mass., in a recent commercial installa- 
tion. 


condition, consisted of a simple con- | 


cealed conduit jumper which bridged 
the beam. 
The jumper was made up of a 2-it. 


iece of 3-inch conduit connecting two | 
P 4 4 











ia , ‘ 
Exposed iil ’ keke linn og a 
branch circuit eB} 4 concrete box 
conduit ig: Ae| | with blank plate 
he: 
i 


--Concrete 
| Fireproofing 


‘ 


/3 octagonal \*:: A: 
extension ring\; : 
with blank cover plate- 


SECTION DETAIL showing the 

method of by-passing steel beams when 

running exbosed conduit on ceiling 

slabs. Jumpers were installed before 
slab is poured. 


3-inch concrete boxes, mounted to the | 


forms before the beam and slab were 
The exposed conduit under the 
slab terminated in 14-inch deep exten- 
sion rings fastened to these concealed 
boxes. The circuit wires were pulled 
straight through these jumpers and the 
extension rings fitted with blank cover 
plates. 

The outstanding features of this 
method were the elimination of four 
conduit fittings at each beam and the 
resultant economy of labor in cutting, 
threading and installing short nipples 
and pulling wire. 








HEAVY RUSH of appliance repairs is 
being experienced by M. L. Garman, 
Mendon, Mich., as customers in bis town 
are beginning to feel the pinch of the 
wartime restrictions. Mr. Garman is a 
member of the Board of Governors of 
the Wolverine State Electrical Contract- 
ors Association. 
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The solution worked out by the | 
Hixon engineers, who anticipated this | 








CONSTRUCTION AND 
CHANGEOVERS 


With Porto-Power Pipe Benders 


Toughest bending jobs like this 
are easy with Porto-Power. What's 
more, you can do ‘em right on 
the job — smoothly, accurately 
and plenty fast. Dependable 
Porto-Power Pipe Benders handle 
1” to 4” diameter pipe and rigid 
conduit with big savings! 


BIG EXTRA UTILITY 


The same hydraulic unit that does 
the pipe bending accomplishes 
miracles on the many bend, press, 
lift, push, pull jobs which bob up 
during electrical installations and 
changeovers. Only Blackhawk 
gives you this extra utility! Write 
for illustrated catalog. 









PUSHOVER BUILD 
ANY SPAN YOUR OWN 
— any angle. PRESS for use 


Operator 
stands safely 
at distance. 


with 20-ton 
ram. Free 
blueprints! 





LIFT FROM 
34%” off the PULL wheels, 
groundto ears and pul- 
height of eys, quickly 
8”, and safely. 


BLACKHAWK eran 


eed tae me tacit par Yield Vondll 24 me) ae hae) 2 Ctl ee) Val ae Dept. P-2062, Milwaukee, Wis. 








GIVES BETTER LIGHT QO 
FOR INDUSTRY YA 





Fixtures are certified 
Fleur-O-Liers and 
Underwriters’ Labo- 
ratories, Inc., ap- 
proved and bear their 
labels. Precision built 
of heavy gauge steel 
electrically welded to 
prevent parts becom- 
ing loose and to give 
greater rigidity to the 
fixture. Available in 
one or two lights for 
40 or 100 watt 
Mazda F Lamps. 


. . fabricated to exacting 
specifications and incorporating these outstanding features: (1) for 
individual or continuous line installation (2) “one man installation” 
feature for easy hanging and servicing (3) “klasium” finish, the 20, 


A skillfully engineered industrial series . 


lasting enamel (4) “V” shaped reflector for maximum light output. 
Send for literature. 


LIGHTING PRODUCTS, INC. 


HIGHLAND PARK 


ILLINOIS, U. S. A. 








|-BEAM BED FOR 
BANDING LATHE 


Alfred L. Brown of A. L. 
Associates, Inc., motor repair special- 
ists of Worcester, Mass., had a fair 
unmounted lathe head and _ tail 


Brown 


sized 





RECLAIMED LATHE head and tail 

stock, mounted on an I-beam bed and 

support, makes a handy armature band- 
ing machine for this shop. 


stock gathering dust in his shop. And 
he decided he could make good use of 
a large armature banding machine. So 
he bought some heavy steel I-beams and 
built a banding machine. 

Two long parallel lengths of heavy 
[-beam, mounted directly on the floor 
of the shop and spaced by two pieces 
of smaller I-beam at each end, form 
the lathe bed. A steel rod spacer at the 
center keeps the bed beams from spread- 
ing. Two pieces of the larger beam 
mounted at right angles to and at one 
end of the lathe bed, form the support 
for the lathe head. A pipe framework 
on the head, supports the step pulleys 
for speed adjustments. 

Two other pieces of I-beam, similar 
to those supporting the head, form the 
support for the tail stock. This support 
is constructed so it can slide along the 
lathe bed and be locked into position at 
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A tension device is 
to be added to the 


any desired point. 
the next accessory 
machine. 

The shop has thus made use of idle 
spare equipment and now has an arma- 
ture banding machine that will handle 
any size armature that may come in 
for repair. 


FARM MACHINE 
DRIVES 


In converting farm machinery from 
tractor to electric drive the Jones Elec- 
tric Machinery Co., of Topeka, Kan. 
replaces the drive pulley with a V-belt 
sheave for a short one to one ratio 
drive. 

One of these installations is shown 
in the accompanying photo. A 20 hp. 
720 rpm. 220-volt, 3 phase motor on a 
dairy farm feed grinder is mounted on 


steel plates welded to the frame. The 
drive uses 7 c-section belts between 
8-inch sheaves, 4-feet apart. 

| 


BENCH STOCK BINS 
AND TEST CHANNEL 


Compact, double, work benches with 
plenty of working area, and equipped 
with small parts and accessory bins, 
wiring channel with test plugs and flu- 
orescent lighting are standard equip- 





BENCH BINS keep small screws and 

accessories within arm’s reach of me- 

chanics at this motor shop. Test plugs 

on wiring channel are out of the way. 

Maximum working area of bench is 
available. 


ment at the Jay Electric Co., motor 
repair specialists of Detroit, Michigan. 

The benches are 12-ft. long, 34-in. 
high and 26-in. wide on each side. The 
bins and wiring channel run down the 
center of the entire length of each 
double bench and are accessible from 
both sides. 

Two sets of test plugs are mounted 
on the 2-in. by 4} in. wiring channel 
which is mounted 105-inches above the 
hench. Each set consists of nine out- 


a 


a 





FEED GRINDER adapted for electric drive with 20 hb. motor and a short V-belt 
drive. 
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What Keeps a Fluorescent Lamp 


“BRIGHT TO 


THE LAST INCH”? 








Here are two makes of fluorescent lamps after approxi- 
mately the same length of service. Note how free the 
Hygrade Lamp is from black streaks and splotches; how it 
radiates uniform light all the way te the end. 








F you’ ve ever looked closely at different fluores- 

cent lamps, you must have noticed how many 
of them develop thin black streaks and heavy 
black splotches, which cut down their lumen 
output. 


Thanks to the continued pioneering efforts of 
Hygrade Sylvania engineers, such unsightly dis- 
colorations are minimized on Hygrade Lamps. 
The newly patented ‘‘Mercury Bomb’’ not only 
reduces them but also saves up to 50% of 
the critical war material — mercury — otherwise 
wasted. 


The early appearance of dark end- 
bands on Hygrade Lamps has been 
effectively retarded by marked improve- 
ment in cathode construction. 


But Hygrade superiority doesn’t stop there. 


Talk to any user and you’ll find that these 
lamps have a smoother, superior coating; give 


light of uniform color; give more light; /ast longer. 


These fine lamps operate well in any type of fluo- 
rescent fixture. But they achieve their peak per- 
formance in Hygrade Sylvania fixtures—complete 
fluorescent units with all parts designed and 
engineered by Hygrade, every element operating 
in precision smoothness with the rest. 


If you haven’t yet received our free file-size kit— 
containing catalogs, prices and complete technical 
specifications on all Hygrade Fluorescent Lighting 
Equipment — write today to Dept. EC-6. 





HYGRADE SYLVANIA CORPORATION 


SALEM, MASS. 


Makers of Hygrade Incandescent Lamps, Fluorescent Lamps, Fixtures, Starters, Sockets, and Sylvania Radio Tubes 








































iv TIME-SAVING FEATURES OF B77 
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lets. One duplex receptacle outlet, 
painted red, is straight 110 volt single 
phase; the other duplex receptacle is 
110 volt with a lamp in series with it. 
The other receptacles are for 3 phase, 
180 cycle, and 220 volt current. One 
of the 3-phase, high cycle outlets has 
three lamps in series with it, one for 
each phase. The others are straight 
outlets from the test panel. 

The space between the test channél 
and bench top contains three rows of 
pigeon hole bins with retaining flanges 
for small parts, bolts, nuts, and other 
accessories. The bins of the top two 
rows are 24 in. wide, 3-in. high, 4} in. 
deep and open at both ends. The lower 
row of pigeon holes are 4-in. high, 
about 6-in. wide and contain the larger 
parts. 

A 4-in. pipe frame, mounted to the 
wiring channel, supports two, two-lamp, 
four-foot, fluorescent units which flood 
the benches with even, high intensity 
illumination. 

























EWER sections, fewer 

joints, fewer spacers are 
required when you use Trans- 
ite Ducts, because they are 
supplied in long lengths. 
These features, combined 
with Transite’s light weight 
and easily-assembled cou- 
plings, make installation 
rapid and economical. 

Transite Ducts are made of 
asbestos and cement, incom- 
bustible, rotproof, highly 
corrosion-resistant. They 
help keep maintenance costs 
permanently low. 

For details, write for bro- 
chure DS-410. Johns- 
Manville, 22 East 40th Street, 
New York, N. Y. 


SMALL ARMATURE 
BANDER 


A small lathe powered by a slow 
speed motor is used for banding small 
armatures in the motor repair shop of 
|the J & H Electric Company of Provi- 
dence, R. I. 
| The lathe is equipped with a swivel 5 
‘arm made of wood and mounted on a 
|movable steel bracket which hooks on 
4 |the, side of the lathe bed. The arm is 



























INSTALLATIONS such as this are quickly 
finished, for Transite Ducts are easily 
handled and bled. Harrington Cou- 
plings eliminate screwing or threading 
++. go together quickly . . . drive up tight. 


UM Johns-Manville 


TRANSITE DUCTS Sener 


delivery to the mines. This careful pack- 
aging is done to all armatures at the 
TRANSITE CONDUIT .. . for exposed work and for installation under- Bridgeport Armature Works, Bridgeport, 
ground without concrete encasement. Ohio. The heavy paper covering pre- 
TRANSITE KORDUCT .. . for installation in concrete. Thinner-walled, vents dirt and coal dust from entering 
lower-priced, otherwise identical with Transite Conduit. the windings when the armatures get a 
bit of rough handling on their way to 
the mines. 
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TS SHAWMUT 


PLUG FUSES 
C-QUICK 


Glass top, complete insulation. Rating reads by color and 
figure in any position. Link parts on overload, mi blackens 
on short circuit; each equally easy to detect. White link on 
black background; highest visibility before and after blowing. 
The supreme quality in plug fuses. 






After Blowing 


BLAC-LINK 


Porcelain base, heavy brass cap, large 
clear mica window. Black link, white 
background; highest visibility before 
and after blowing. Link parts on overload, window blackens on short 
circuit; each equally easy to detect. PLUG FUSES HAVE NO MOV- 
ING PARTS — ASSURED PROTECTION. 


Ask your dealer or write for our Bulletin 404. 


THE CHASE-SHAWMUT COMPANY S| 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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Ash For THIS 
LITERATURE 
Showing How 
Greenlee Tools 
Can Speed Up 
Construction Jobs 


Cut labor costs and save vital 
hours on your defense jobs by 
turning to a better use of tools. 
Greenlee Tools are saving hun- 
dreds of contractors on defense 
jobs from 15 to 75% in time and 
labor costs by making the work 
easier and faster for the man on 
the job. The five Greenlee folders 
and catalog shown here can help 
speed up your jobs. Get all the 
facts about these timesaving 
tools . . . send coupon today. 


































CABLE PULLERS 


cee edd PIPE PUSHERS 





GREENLEE TOOL 00. 1746 Columbia Ave., Rockford, lll. 


Please send me the Greenlee literature I have checked. 





[ ] Greenlee Catalog No. 33E 
[ ] Greenlee Cable Puller Folder S-115 
] Greenlee Bender Booklet S-116 


[] Greenlee Hydraulic Pipe Pusher Folder S-117 
[] Greenlee Boring Tools for the Electrician Folder S-113 


[ ] Greenlee Knockout Tool Folder S-114 





NAME 





ADDRESS____ a we 
ee STATE ateninaiianiammatanaiae 


MY JOBBER IS 


GREENLEE TOOL CO. 


1746 COLUMBIA AVENUE, ROCKFORD, ILLINOIS 
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equipped with a porcelain insulator, 
wood tension block and a steel sheave 
at the top. A wooden spool, mounted 
to the lathe by a horizontal L bracket, 
contains the banding wire which is 





threaded through the insulator and ten- 
sion device and over the sheave to the 





BABY BANDER made from a small 
lathe with a slow speed motor and 
special swivel arm and tension device 
is used for banding small armatures in 
this Providence, R. 1. motor repair shop. 


armature. A suspended shelf under the 
lathe bed contains spare wire spools. 

This piece of equipment reduces the 
time necessary and the quality of work- 
manship on small armature , banding 
jobs. All work that is too small for 
the large banding machine is done in 
this specially equipped lathe. 








AMPLE STOCKS of magnet wire of 
various sizes is the backbone of motor 
shop service to the coal mines and steel 
plants, according to E. Jones, co-owner 
of the Central Electric Company, Bridge- 
port, Ohio, just across the river from 
Wheeling, W. Va. Most of their work is 
with the mines and they must be pre- 
pared to keep them operating at all 
times. 
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HOW MANY FOOT CANDLES 


FROM HERE TO 


| better working day- 


light is a major offensive 
weapon. MILLER Continuous 





Wireway Fluorescent Lighting 
System provides it . . . 50 foot 
candles, 100 or better, to speed 
production . .. plus noteworthy 
savings in power, dollars, man- 
hours and critical metal. 


MILLER 50 FOOT CANDLER and 100 Foor 
CANDLER will put 50 foot candles, 100 or better 
on every working surface in your customers’ 
plants. MILLER TROFFERS will duplicate that 
performance in plant offices and drafting rooms. 


Science says men work better, faster, more 
accurately under this quality of illumination. 
Field facts on MILLER installations confirm this. 


ICTORY ? 


But that isn’t all. 


It is significant, for instance, that the MILLER 
Fluorescent System delivers maximum light out- 
put per kilowatt ...so vitally important today 
in Uncle Sam’s power conservation program. 

And, speaking of savings, don’t overlook the 
MILLER continuous wireway (containing all nec- 
essary operating auxiliaries) which permits re- 
ductions of from 30 to 50 per cent in installation 
costs... helping you to win more jobs, and to get 
the utmost from your skilled labor. 

Finally, engineering surveys show a saving of 
up to 47 per cent of copper, steel and other critical 
metal may be obtained when the MILLER Con- 
tinuous System is employed, taking into account 
all items (power plant, distribution, controls, wire, 
etc.) making up the complete lighting installation. 

If you are sparing no effort to help your cus- 
tomers speed war production ... write now for 
full details. (Representatives in principal cities. ) 





50 FOOT CANDLER 
100 FOOT CANDLER 
MILLER TROFFERS 


Continuous Wireway Fluorescent 
Lighting Systems 


! = = 


—_— 


aa 
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TH E MILLER COMPANY 
MERIDEN, CONN. 
_ Pioneers in Good Lighting Since 1844 
_. - @ MILLER offers a complete 
filament and fluorescent. lighting equi 
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Answered by 
FL N. M. SQUIRES 


Chief Inspector New York Board of Fire Underwriters 


Another Three 


Way System 
QO. “T read with considerable inter- 
est your article in March ‘Elec- 


trical Contracting.’ 

“In your article you state that the 
three-way system (known as the ‘Car- 
ter’ system) is illegal and the only 
way to obtain a hot circuit in a garage 
is to run four wires to the garage. In 
this shop we use a system worked out 
by our employer. It is known as the 
‘Coast’ three-way. I enclose a copy of 
the diagram. This system can also be 
adapted to four-way switches.”— 








AV.D.S. 
+ 
L+ 
House ————_~_ Garage \g|Aecept 
end end 
L+ L+ 
tr 


The “Coast” System 


We thank our correspondent for 
A. his comments and for the infor- 
mation furnished. We did not know 
that the circuit shown in the March 
issue was known as the “Carter” sys- 
tem. Our apologies to a Mr. Carter. 

We see nothing which violates the 
National Electrical Code in the use of 
the “Coast” system. 

It will be noted from the diagram 
that the lamps are always connected to 
the grounded (neutral) conductor and 
that the switches always operate in the 
“hot” or ungrounded wire of the sys- 
tem which checks with the rules. 


Service 


(a) “Please advise if a panel- 

board with door removed, of six 
or less circuits meet Code requirements 
for service equipment. 


(b) “Does paragraph ‘a’ under 2351 


44 


apply to branch circuits only or to 
branch circuits and sub-feeders supply- 
ing other panelboards? 

(c) “We assume that it ts permissi- 
ble to use a maximum of six safety 
switches without main disconnect as 
service equipment, regardless of sub- 
feeder size. 

“Please answer in detail with proper 
reference to Code paragraphs.” —L.C.C. 


A (a) A deadfront switched panel- 
e board with a door which cannot 
be locked and having not more than six 
switch handles may be used as service 
equipment. The switches may be circuit 
breakers and the door doesn’t have to 
be taken off. 

To justify this statement let us look 
at the Code. 

Section 2351 (General) requires a 
“readily accessible” disconnecting 
means, and subparagraph a, permits it 
to consist of not more than six switches 
or circuit breakers in a single enclosure. 
The definition of “readily accessible” 
(page 15, 1940 Code) requires the dis- 
connecting means to be “capable of be- 





REVISED TABLES 


of wire carrying 


capacity restoring the 1937 ratings is ex- 
plained by V. H. Tousley, field engineer, 
NFPA (right) to George R. Hubbard, 
electrical inspector of Boulder, Colo. 


ing reached quickly for operation.” This 
leaves the door on the panel as long as it 
cannot be locked. Having to find or 
obtain a key would defeat the require- 
ment. 

Then Section 2356 requires the dis- 
connecting means to be “externally oper- 
able.” And the definition of “externally 
operable” (see page 12) requires that 
there be no live parts exposed. 

Therefore, a deadfront panelboard 
having switch or circuit breaker handles 
readily accessible satisfies the require- 
ments. This also satisfies the require- 
ments of sections 2354 and 2355 which 
state that the disconnection means must 
have handles for manual operation and 
shall indicate whether “off” or “on”. 

(b) 235la applies to either branch 
circuit switches or to switches for feed- 
ers or a combination of both. 

(c) The assumption is_ correct. 
“Safety” switches are acceptable as 
service disconnects as they satisfy the 
requirements of 2351, 2353, 2354, 2355, 
2356, etc. 


Some Grounding 
Matters 


Statement: “Your articles in Electri- 
cai Contracting under the heading 
‘Questions on the Code’ are so timely 
and of so much value that I wish to take 
advantage of the service by asking a 
couple of questions. I do not know if I 
am using the correct procedure in pre- 
senting these questions, or if the service 
is open to all readers. 

“My questions concern N.E.C. Sec- 
tion 2583-d. It has been contended that 
the 6-foot separation of ground elec- 
trodes as required by that code section 
is a technicality of no consequence and 
that the requirement may be ignored 
providing the ground electrodes are 
bonded together. 

“T must confess I do not fully under- 
stand the intent of the section referred 
to. I can probably obtain that from the 
‘Electrical Committee’. It would be 
appreciated, however, if you would go 
into a little detail concerning this 6-foot 
separation. Any assistance you can 
render will be appreciated, I assure you. 

“We encounter this problem on rural 
work. Have found the electric system 
ground electrode and the telephone, 
radio or lighting rod ground rod within 
a few inches of each other and bonded 
together. To my way of thinking this 
constitutes a Code violation and does not 
accomplish the intent of 2583-d. My 


questions follow.”—H.M.W. 

QO (1.) “Where ground electrodes 
© as mentioned in N.E.C. 2583-d 

are less than six feet apart will the bond- 

ing of these ground electrodes accom- 
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AN ELECTRICAL WHOLESALER HELPS SPEED WAR PRODUCTION 


Located That 23rd Product—Kept Men at Work; 
Eliminated 41 ‘‘Red Tape” Operations. 


A new shipway in Florida was under rush construction to 
buttress the “Bridge of Ships.’’ Suddenly 23 priority items 
were needed to prevent work stoppage. The local WESCO 
House was called in; combed its stocks; had 22 products on 
the job in a few hours. The 23rd was a particular type of wire, 
unobtainable from any source. WESCO suggested an alternate 
type of wire—also not in stock. With approval of the Shipyard 
Construction Engineer, WESCO set out to locate a supply— 
found it—bought it—delivered it; all within 24 hours. 


The 23 items delivered to the shipyard within one day tore 
nearly 2-months’ delay off the calendar, maintained construc- 
tion schedule and kept hundreds of men on the job. More than 
that, WESCO saved the customer 41 paper work operations 
required if he had dealt directly with usual sources of 
supply. WESCO’s initiative and ‘‘ know how” in the present 
emergency are exactly the same services WESCO has ren- 
dered its customers for 20 years. The only difference is— 
today they are labeled ‘For War;’”’ tomorrow ‘‘For Business.” 


Westinghouse 


ELECTRIC SUPPLY COMPANY 
150 VARICK STREET - NEW YORK, N. Y. 


soceegmanagteonssagmaes SE 


CSREES 


A NATIONAL DISTRIBUTING ORGANIZA 
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Split-hair manufacturing and exacting control 
of quality are definite requirements in the mak- 
ing of superior fluorescent lamps. That’s why 
you should never assume that all fluorescent 
lamps are alike in quality. 


It will pay you to rely on the fluorescent 
lamp that’s backed by a company with a 55- 
year-old reputation for sound engineering and 
dependable manufacture — Westinghouse. 
Famed Westinghouse Research is constantly 
on the alert for new ways to improve the 
brightness and lasting qualities of fluorescent 
lamps. Then, too, Westinghouse is constantly 
perfecting manufacturing processes for still 
greater accuracy. You are assured of the latest 
proved and perfected technical developments 
in fluorescent when you buy Westinghouse 
Mazda Fluorescent Lamps. 


i 
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Help your customers get the most from Fluorescent Lighting 


You can help your customers to conserve 
“yee and to avoid waste if you show them 

ow to keep their fluorescent lighting at peak 
efficiency. Recommend periodic inspection, 
regular cleaning of lamps and fixtures, and 

roper location of fixtures so that maximum 
ight is directed on the working or reading 
area. Westinghouse has prepared,a_ service 
guide for fluorescent lighting that tells how 


to correct faults quickly. Copies of this guide 
are available for you. 


When new lamps are required, sell Westing- 
house Mazda Fluorescent—the lamp backed by 
Westinghouse research, the lamp with the 
latest developments for long, efficient, service. 
Westinghouse Electric and Manufacturing 
Company, Lamp Division, Bloomfield, N. J. 


Westinghouse 


MAZDA FLUORESCENT LAMPS 
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SWITCH BOX 
AND COVER 


PLATES 


TOGGLE SWITCH 





ILLINOIS 


ALL PORCELAIN 
WIRING SYSTEMS 








Porcelain protected wiring sys- 
tems are more important than ever 
before for two reasons: 

(1) Porcelain is not a critical 
material—it is available for imme- 
diate uses—its use conserves ma- 
terials vital to our victory effort. 

(2) Porcelain Protected Wiring 
Systems are advantageous to the 
contractor and industrial chief 
electricians because these systems 
are easy to install, can be installed 
without grounding, insure high 
quality results, and are adaptable 
to practically all wiring plans and 
layouts. For the customer, porce- 
lain protected wiring systems mean 
permanency of installation, econ- 
omy, safety, dependable service 
where dampness and fire hazards 
are prevalent. 

Another advantage of open wir- 
ing in industrial plants is its acces- 
sibility for system changes. 

Use ILLINOIS All Porcelain 


Wiring on all your wiring jobs. 





LAMP HOLDERS 


MACOMB, ILLINOIS 





STANDARD TUBES 


Bull Dog 


Look for this 


Trade Mark 





STANDARD KNOBS 


CLEATS 





ILLINOIS ELECTRIC PORCELAIN CO. 
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plish the purpose of the requirement for 


| six feet separation?” 


QO (2.) “What ts the object in re- 
© quiring 6-foot separation?” 


QO (3.) “If a lightning rod conduc- 
+ 


tor runs closer than six feet to 
grounded service equipment and con- 
ductor and metal equipment are bonded 
together as required by Section 2546 
would it still be required to keep the 


| lightning rod ground electrode and the 


common grounding electrode of the 
lighting system at least six feet apart?” 


Comment: We wish to advise our 
correspondent that this column is open 
to all having difficulty with or questions 
on the National Electrical Code. Ques- 
tions may be sent either to Electrical 
Contracting or to the editor of this 
column at 85 John Street, New York 
City. 

We submitted this question to one of 
our best authorities on this subject and 
on this particular part of the Code and 
have received from him the following 
comment and answers. 

“The 6-foot separation called for in 
Section 2546 of the Code is based on the 
following: When lightning strikes a 
lightning rod installation, the potential 
of that installation may be raised to a 
very high value. Where electric light 
wires, telephone wires, radio wires or 
the like are close to lightning rod con- 


| ductors, this high potential may cause 


arcing to occur between the lightning 


| rod system and the other wiring systems 





mentioned. This has the effect of bring- 
ing the lightning potentials directly into 
the home where they may be injurious 
to people or cause arcing .which might 
constitute a fire hazard. In general, 


| therefore, it is felt that it is safer-to keep 


these other wiring systems definitely 
separated from the lightning rod instal- 
lation. However, in situations where 
it is impractical to keep such separa- 
tions; for example, in grain storage 
plants, it is considered advisable to bond 
the two systems since even if they are 
not bonded arcing might occur and such 
arcing would constitute a fire hazard, 
particularly in grain mills and the like. 

“The separation called for under 
2583-D is primarily based on the fact 
that driven grounds must be installed at 
least six feet apart if a material reduc- 


| . . . . . 
tion in resistance is to be obtained. Also, 


driven grounds of separate systems must 
be at least six feet apart in order to 
prevent a rise of potential on one of 
these grounds from causing a rise of 
potential on the ground of the other sys- 
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tem. It is evident, therefore, that 
whether or not the conduits or the 
grounds are bonded together, that the 
6-foot separation called for in 2583 


should always be observed.” 

A (1) Ground electrodes, as men- 
e tioned in N. E. C. 2583d, must 

not be less than six feet apart even if the 


grounds are bonded together. 
(2) A. In order to get a mate- 


Ae rial reduction in resistance by 
use of multiple driven grounds, it is 
necessary to keep the electrodes sepa- 
rated six feet or more from each other. 
Where two driven grounds are close to 
each other, the resistance of the two 
grounds in parallel, will be substantially 
the same as that of one driven ground. 
B. Where grounds are used for differ- 
ent purposes, for example, telephone, 
power or radio, it is desirable that the 
driven ground for each use be kept at 
least six feet away from other grounds 
in order to prevent a rise of ground 
potential due to some abnormal condi- 
tion on one system from affecting the 

other systems. 
A (3) From the answer to ques- 
e tion 2, it is evident that even 


. where conduit and lightning rod systems | 


are bonded together, as provided for in 
Section 2546, the lightning rod ground 
electrode and the common grounding 
electrode of the lightning system must 
be at least six feet apart. 


OFFICIAL INTERPRETATIONS 


by the 
Electrical Committee of the N.F.P.A. 


Interpretation No. 224 


STATEMENT: Two 13-in by 23-in. by 2-in. 
outlet boxes are ganged together with 
each box containing a switch or recep- 
tacle. 


QUESTION . . . Under the above conditions 
is it a violation of section 3705 of the 
1940 National Electrical Code if more 
than six wires enter the combined boxes? 


ANSWER .. . Yes. 


QUESTION . . . May more than three wires 


be brought into either one of a two-gang 
box? 


ANSWER . . . No. 


Interpretation No. 225 


QUESTION ... Under section 2304 of the 
1940 edition of the National Electrical 
Code, if all applicable conditions of sub- 
paragraph (a) are satisfied, would an 
uninsulated neutral conductor be per- 
mitted in an underground service? 


ANSWER . . . Yes. 
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PORCELAIN 


CONSERVES - 
CRITICAL MATERIALS 








SPOOL INSULATORS 


For home, commercial and indus- 


trial wiring, indoor and outdoor, 
porcelain insures complete insulation, 
permanence, and economy. Rusting 
and corrosion problems are elimi- 
nated —house service connections 
give you the most in safety. 

Look into porcelain advantages 
now for the important jobs that you 
are going to do. See how the Illinois 
Electric Porcelain Company has made 
each of its products to be most 
adaptable and practical—easy to 
handle — easy to install. 

Porcelain has been used for years. 
It is a material that has definite 
value, that is daily proving its long- 
lasting benefits. Its ability to handle 
high or low voltages, under all con- 
ditions, is fully recognized. Install 


Illinois Porcelain and play safe. 





STRAIN INSULATORS 


WIRE HOLDERS 


é 


DISTRIBUTION 











INSULATORS 


ILLINOIS ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 
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You profit from our experience 


Never satisfied with making just good products, the Frank Adam Electric Company, for over 
fifty years, has been producing electrical equipment built better than necessary... Now, 
with long-experienced personnel, and with precision machines of the most modern design, we 
are equipped to meet all requirements of defense — including accuracy and high quality — and 
to meet them with dispatch... The many industries — great and small — using @ Electrical 
Products have found them efficient, reliable and economical — good for a long life of satisfactory 
service. It is certain that they will serve you as well — that you will profit from our experience. 


— These Informative Bulletins Will Help You — 
in the preparation of plans and specifications for your electrical distribution system, whether for 


new construction or modernization. Complete information is given regarding each type of equip- 
ment. Write today for the ones in which you are interested: 


["] No. 57 
@ Dublbrak Circuit 
Breaker Panelboards 
and Cabinets. 

16 pp. Illustrations, dimen- 
sions, capacities, prices, 
and suggested specifica- 
tions. 


[7] No. 59 


@ Shutlbrak Enclosed 
Switches, interlocking 
and non-interlocking. 


16pp.complete descriptions, 
\ dimensions, capacities, 
'\ prices and specifications. 
Also describes Shutlbrak 
Switch Switchboards. 










Tete 
@ pee 


= 
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‘a No. 65 

@® Busduct 
Feeder & Plugin Types. 
20 pp. Modern electrical 
distribution system describ- 
ed and illustrated. Complete 
with details and specifica- 
tions. 


CT] No. 62 

@® AC Circuit Breaker 

Service Equipment, 

Load Centers and 

Panelboards. 

20 pp. Includes capacities, #7; — // 
dimensions, prices, wiring @ : 
diagrams, illustrations and 
suggested specifications. 


Illustrated Bulletins on other @ Products are in preparation. 


If you wish several of the above, a sturdy birider will be included. Check 
the ones you want, sign your name and-address on the margin, and 
mail this page to Frank Adam Electric Company, St. Louis, Mo. 


fran 
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NO is absorbing new work- 
ers at an unprecedented pace. 
Some, after a quick training period, 
are taking over machine operation 
and intricate assembly work within 
unfamiliar surroundings on impor- 
tant tasks. Will a green hand at 


the 


contro! wreck an irreplaceable 


machine? Will a run of defective 
parts spoil an all out production 
drive? These are the nightmares 


of 


management today. And there 


is much that the electrical depart- 
ment can do to help the new man. 

We haven't the time nor the ma- 
terials today to turn our plants to 
fully automatic operations staffed 
with button pushers and dial watch- 


ers. 


. But we can go a 


long way 


toward relieving green help of the 
details of operation and observa- 
tion that electrical equipment can 


do 


better and more accurately. We 


can surround the new man or wo- 


ma 


n with safety aids. We can use 


power to fetch and carry, td lift 


and lower. 


And we can provide 


the light that green help needs 
even more than the skilled worker. 


Previous articles covered— 


. Preventive 


. Simplifying Electrical Mainte- 


. Preventive Maintenance of Dis- 


tribution Systems 
aintenance of 


Electrical Equipment 


4. Reducing Power Costs 

5. Maintaining Good Power Fac- 
tor—Part | 

6. Maintaining Good Power Fac- 
tor—Part Il 

7. Meeting Severe Service Condi- 
tions 

8. Eliminating Causes of Severe 

9. Providi cara “ Capacity 

. Providing ate pac 

" for Increased Demand ei 
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ELECTRICAL AIDS 


COLD analysis of the number of 

man-hours needed to finish our 
huge war production job forces the in- 
evitable conclusion that new workers 
must be found in the ranks of those who 
never heretofore have had shop experi- 
ence. There are not enough skilled and 
experienced workers to man the new 
plants being built, the additions being 
erected, or the extra shifts being added. 
Better use must be made of their time 
as trainers and supervisors so that the 
less skilled will be able to turn out the 
high-precision items required in a mech- 
anized war. 


Give Them Electrical Aids 


The plant electrical man can be of 
particular help in this training and su- 
pervisory program through his knowl- 
edge of equipment and electrical appli- 
cations. Electricity has furnished steady 
or variable power as needed, good light- 
ing, control units, inspection guides, and 
better working conditions. It has 
shouldered most of the heavy physical 
burdens. Electrically operated and con- 
trolled equipment is one of the few 
ways of automatically compelling green 
help to turn out good work. Perhaps 
electricity’s greatest contribution to civil- 
ization is the way it has made it possible 
for less skilled persons to do the work 
of experts. 

New recruits for the shops must be 
found from those formerly doing sales 
work, clerical work, or service employ- 
ees, the elderly retired group, and those 
previously unemployed such as High 
School graduates, house-wives, and 
other women normally at leisure. 

Except for those retired shop em- 
ployees re-hired, all of these people will 





FOR GREEN HELP 


be unfamiliar with shop practices. They 
will be unaccustomed to conditions exist- 
ing in plants. They must be taught 
safety practices, how to do their work 
easily, the meaning of mechanical limi- 
tations and tolerances, and how to recog- 
nize inaccuracies and inferior products. 
They will need simpler guides, more 
regular supervision, better working con- 
ditions, and more attention to their per- 
sonal wants. 

Demands for quick production from 
inexperienced help will force short, in- 
tensive training periods. Most new 
workers probably will be trained to do 
one operation well, and so be com- 
paratively uniformed about later opera- 


ELECTRICAL MODERNIZATION 
including direct drive and fluorescent 
lighting gives the young operator greater 
confidence, better speed control and 


fosters sustained precision through im- 
proved seeing conditioning (O. E. M. 
photo) 



































tions. Some continuing instruction pro- 
gram probably should be carried on to 
broaden the knowledge of individual 
workers to inform them of what others 
are doing, and to enable them to transfer 
from one operation to another as may 
be necessary for most efficient plant 
operation. 


Starts and Stops Must Be Controlled 


Doing one operation well may mean 
that the several jobs to be done on one 
piece should be broken down into several 
distinct tasks and assigned to different 
individuals. Many electrical control 
units offer ways of simplifying these 
tasks, and removing much of the irregu- 
larity and imperfection introduced by 
varying human attention. 

One of the simplest electrical control 
devices is the limit switch. It can be 
used to start or stop operations, control 
the stroke, or the distance of travel. By 
its use many operations can be made 
automatic, or a warning given auto- 
matically, so that less attention is re- 
quired from the operator. Fingers to 
make and break contact in control cir- 
cuits is an adaptation of the principle 
of the limit switch. 


Green Help Needs Automatic Eyes 


The electric eye can be adapted to 
many inspection, production, and safety 
jobs. A frequently cited example in in- 
spection is discarding discolored or un- 
wrapped cans from a_canned-goods 
packaging line. The eye can be used to 
distinguish between colors, to indicate 
the presence or absence of materials, to 
control timing of operations, to start 
and stop machines, to motivate cut-offs, 
and many other such items. Because 
the reaction time is so short, the eye 
can be utilized to hold off an operation 
until all conditions are correct. As 
safety units, it can cause a warning to 
be sounded, open or close a door, pre- 
vent machines from closing indicate the 
presence of smoke in quantity, or dis- 
close the presence of foreign objects 
within a defined area. The electric eye 
should be remembered as a practical 
control unit in a very great number 
of applications. 


Alarms Are Vital 


Temperature regulators and recording 
thermometers are generally used where 
heat is part of the process. Their prac- 
tical use can be extended by having 
them indicate more emphatically when 
desired temperatures have been reached, 
or when processes have been completed. 
Many strange things will distract the 
attention of less experienced workers, so 
an alarm, motivated by the heat control 
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unit, to recall the operator at critical 
points in processing may easily speed 
output and greatly reduce spoilage. 


Accurate Timing Is Essential 


Electrical timing units are used for 
temperature control in many of the new 
heating methods, such as inductive heat- 
ing. This is because the time lag in the 
instrument is greater than the heating 
time. However, most factors are so 
rigidly determined that control can be 
secured exclusively by proper timing. 

Electric timing units have two im- 
portant functions which are beyond the 
ordinary abilities of individuals. They 
can control the sequence of operations 
so that the order and time interval of 
each treatment is uniform. They also 
can control the execution of many pro- 
cesses so that production rates can be 
set up and maintained which are faster 
than hands can function. An example 





LIGHTED BULB, in circle, is auto- 
matically turned on by a type TSA timer 


on this burnishing operation to give 

operator a visible signal when sufficient 

time has elapsed to provide finish on 
shaft. (G. E. photo) 


of this is the electronic control of weld- 
ing units whereby 120 welds a minute 
are not uncommon. 

For quantity production of war ma- 
terials with green help, the trend will 
be consistently toward more and more 
automatic operation. This helps in two 
ways. The percentage of good product 
should be greater, and the production 
speed should be higher. Automatic 
operation by starting work at the right 
moment and point on material, by con- 
trolling the time of operation, the speed 
of movement, the amount of pressure 
exerted, the amount of heat applied, or 
the proper sequence of operations, re- 
moves many uncertainties, any one of 
which if improperly done, might spoil 
the material being processed. These 
same control units will eliminate much 
waste motion and lost time between jobs, 
and in checking operations, resulting in 
increased output. 

Inspection of materials at the comple- 
tion of each operation is extremely de- 
sirable, for, by rejecting a spoiled piece 
at once, much productive time is saved. 


Bottleneck operations are so generally 
found in war production that no ma- 
chine-time can be wasted on parts 
already ruined. It should be quite pos- 
sible to make inspection almost auto- 
matic. As has been noted before, the 
electric eye will throw out defective 
pieces based on color or will reject 
pieces on which previous operations are 
incomplete, such as too few holes having 
been drilled or drilled in the wrong posi- 
tion. Magnets might be used to reject 
parts containing iron, or they can be 
used to sort magnetic from non-magnetic 
items on a production line if that should 
become necessary. More extensive use 
can be made of iron filings and mag- 
netic force to disclose cracks. Electrical 
fingers set at proper spacings activating 
a control circuit can be used to reject 
parts which are too large or too long. 
Automatic scales can be so wired that 
non-standard weights will be rejected, 
or the attendant made aware of discrep- 
ancies. Electric counters, in any of 
many types, can be used to report or 
divide the product into the correct num- 
ber of groups. Actually, the number of 
meters, control devices, or special cir- 
cuits which can be used for inspection 
purposes should make the rejection of 
defective pieces so nearly instantaneous 
and foolproof that there is little reason 
for wasting the time of subsequent oper- 
ators on damaged goods. 


Visual Performance Records Show Up 


the Faults 


Graphic meters can play an important 
part in the control of production. These 
will give a positive picture of almost any 
operation whether it be temperature, 
speed, time cycles, operating hours, 
power input, pressures, voltage, or 
whatever information is wanted. With 
a graphic record of the way a machine 
has operated, its sequence of operations, 
its speed, or of whatever the dominat- 
ing characteristic may be, the super- 
visor can quickly determine why any 
unusual result has been effected. Such 
meters will show if too much time is 
taken up in changing tools, if material 
flow is irregular, or if the operator is 
slow. They can be used to show when 
machines are not receiving proper main- 
tenance, when lubrication has been ne- 
glected, or when pressures have fluctu- 
ated. Unfortunately their use has been 
limited because purchase and mainte- 
nance of graphic meters is comparatively 
expensive. However, many of their ad- 
vantages can be gained by having port- 
able units to install where unusual con- 
ditions are suspected. Records of 
normal conditions must be available so 
that variations from normal become 
apparent. 

The conditions in the plant which 
make for safe and comfortable work 
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ARE YOU PROVIDING THE ELECTRICAL HELPS TO 
ENABLE NEW EMPLOYEES TO TURN OUT GOOD WORK? 


Check Sheet 





WHERE 


THROUGH 
USE OF 


DETAIL OR 
RESULT 





Teaching 
Shop 
Practices 





Training Period 


Perfection in one operation 

Follow-up Instruction on 
other operations and 
general practices 





Local 
. Operations 
i 


secs estates 


Lares was deenibi 


Limit Switches 


Timing Units 


Electric Eye 


Heat Regulators 
and Thermom- 
eters 


To start or stop operations 
and to alarm operator 


To regulate sequence, 
speed of operation, time 
of treatment, etc. 


Start and stop at correct 
time—prevent operations 
incorrectly set up 

Coordinate operations with 
flow of material 


Control temperatures 
Give alarm when cycle 
is completed 





Inspection 











Electric Eye 


Magnets 


Finger Contacts 


Electric Counters 


Graphic Meters 


Reject inferior pieces, to 
disclose presence or 
absence of work items 


To separate materials, 
to disclose cracks and 
defects 


To reject odd-size parts, 
to give alarms 


To count articles, or to 
separate into groups 


To help locate troubles and 
to give permanent record 
of operations 


MAINTENANCE GUIDE SHEET 


ELECTRICAL AIDS FOR GREEN HELP 

















THROUGH DETAIL OR 
WHER USE OF RESULT 
Materials mates To deliver at point most 
; elivery suitable to operator and 
Handling to eliminate lifting and 
unnecessary steps 
Lifting Equip- Hoists, lift trucks, etc., to 
ment reduce physical labor 
Care and - Extra Safety Care Ground machines—good 
wiring conditions— 
Comfort of location of controls— 
Employees safety stop control 
Easing Work Use light weight portable 
tools—suspend heavy 
portable tools, traveling 
contacts, etc. 
Good Lighting Good general illumination 
Improved local lighting 
Direction of light appli- 
cation—eliminate glare 
Provide correct shadows 
Painting Increase contrast for easy 
seeing—light walls— 
reflect and diffuse light 
Ventilation Provide adequate amount 


Prevention of 
Spread of 
Sickness 


Dust Collection 


of fresh air—remove 
fumes and odors—con- 
trol temperature and 
humidity—prevent drafts 


Use ultra-violet lamps to 
kill bacteria in ducts or 
in open rooms 


Remove bulk dust in air 
by mechanical means— 
take all out electro- 
statically.—Insure 
good production and 
workers’ health 
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(Qn through the night! 


HE lighted windows that gleam all 
night in thousands of factories and 
power stations tell the story of power’s 
importance in the keyed-up industrial 
activity of these times. The busy machines 
and the men behind those windows depend 
on unfailing power and light. The respon- 
sibility for electrical transmission and 
distribution can safely be entrusted only 
to wires and cables of the highest quality. 
Electrical wires and cables produced by 
American Steel & Wire Company play a 


vital role in transmission and distribution. 
They serve well because they reflect the 
engineering skill and manufacturing ex- 
perience that can be gained only by vears 
of constant, progressive endeavor — be- 
cause their quality is controlled through 
every step of manufacture. 

Looking ahead to the time when de- 
mands for power and light will exceed even 
those of today, our engineers are working 
tirelessly on new ideas to improve still 
further the quality of our products. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 





Americ 


embody 





ELECTRICAL WIRES 
AND CABLES 


an Steel & Wire Company Electrical 
Wires & Cables are serving from coast to 


coast in the vital job of transmitting and 


distributing power and light. 


manufactured under the closest control, 


from the first operation to the last 
all latest improvements in design 


and construction. 


They are 


, and 
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PUSH BUTTON CONTROLS and a 
magnified scale reading from the weight- 
ograph make it easy for the operator to 
get accurate proportions in the prepara- 
tion of ready mixed concrete at Central 
Concrete, Inc., Brooklyn, N. Y. 


will have a greater effect upon green 
help, for, with less experience in what 
to look for, hazards are not recognized 
and the reasons for physical discom- 
fort are unknown. 


Safety Precautions Need to be 


Redoubled 


The safety of all workers is involved 
when new workers fail to recognize the 
difference between safe and hazardous 
conditions. Although instruction in plant 
safety is not usually a duty of the plant 
electrical force, the electrical man has 
a duty to recheck all of his equipment 
for extra safety. Machines should be 
grounded to prevent electrical shock. 
Exposed connections should be covered. 
Frayed or damaged wiring should be re- 
paired or protected. The location of 
control switches should be rechecked for 
convenience and safety. Safety stop con- 
trols possibly should be added. 


Better Seeing Offsets Lesser Skill 


Good lighting is accepted today as a 
production tool. Having already demon- 
strated its value to skilled workmen, 
good lighting can be expected to be of 
still greater help to green workers whose 
seeing tasks are more difficult because 
the objects are less familiar to them. 

Perception is easier when the object 
to be seen has plenty of light directed 
upon it. To do this, good general light- 
ing must often be supplemented by local 
or spot lighting. Much of the work 
done on assemblies and similar opera- 
tions is from below, or on the inside. 
Many machines have their working 
planes below a top structure. Without 
local lighting, the most important and 
the most dangerous part of the task is 
left in comparative darkness, even with 
high levels of general illumination. 

Glare greatly reduces the ability to 
see. Glare comes from high intensity 
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light sources, and from light sources 
within the range of vision. New types 
of lighting units, almost without excep- 
tion, provide relatively low brilliance, 
but the surface brilliance is still not low 
enough to permit easy seeing when the 
light itself is in front of the eyes. Thus 
the direction from which the light comes 
is important in the engineering of a 
lighting application. With local light- 
ing, the fixture may be placed in any 
position so long as it properly lights the 
working surface and is kept shielded 
from the eyes. The big thing in illumi- 
nation is to make sure that there is 
ample light on the seeing task, and that 
the angle from which it is applied is 
that best suited to disclose the objects 
to be seen. 

We see by contrast, hence color and 
shadow each has a place in easy percep- 
tion, Shadows are necessary for they 
reveal outlines. They should be con- 
trolled by direction and intensity of light 
source so as not to obscure objects to be 
seen and yet outline edges which are 
to be observed. 

The value of lighting maintained at 
uniform levels has been demonstrated in 
windowless or “black-out” plants. Here 
it has become another function of man- 
agement rather than a subject of the 
vagaries of the weather. More uniform 
product and efficient production are 
noted in all cases where lighting varia- 
tion affects output. 

Proper painting assists both in the 
distribution of light and in the contrast 
ot color. If ceilings and walls are 
painted in light colors, general illumina- 
tion is reflected back upon the working 
area to give an increased amount of 
more diffused lighting. Darker objects 
are more readily discernible against the 
background of light colored walls, floors 
and ceilings. The same principle works 
well with machinery. Painting the sta- 
tionary part one color, the moving part 
another, each in contrast with the ma- 
terial being processed, makes quick see- 
ing easier. Faster, more accurate and 
safer work are likely to result. Not to 
be forgotten is the more cheerful at- 
mosphere created in a plant when it is 
painted in bright, colorful, harmonizing 
tints. 


Plant Air Must Be “Live” 


Provisions for adequate ventilation 
must receive more attention. Facing as 
we are the possibility of working under 
regular “black-out” conditions, more ex- 
tensive facilities may become necessary 
to supply an increased amount of air 
for breathing and combustion, and for 
more complete exhaustion of fumes and 
odors. 

Production efficiencies attained in 
windowless plants demonstrate that ac- 


tual improvement in output may result 
from “black-out’” when limitations im- 
posed have been overcome. Windowless 
plants have had incorporated in their 
design complete control over air changes 
to introduce fresh air at correct tem- 
peratures and to remove vitiated air, 
products of combustion, fumes, and 
odors. A study of the methods adopted 
should lead to successful operation in 
ordinary plants under “blackouts.” 

Controlled ventilation has the advant- 
age of insuring an adequate supply of 
fresh air in all parts of the plant with- 
out introducing drafts. Fatigue periods 
are less severe and less frequent when 
there is a constantly renewed supply 
of fresh air. Green help performing 
unfamiliar actions will tire more quickly 
than others, and hence this renewal of 
air becomes more important. 

Maintaining proper temperature and 
humidity is much simpler when all ven- 
tilation is controlled. The conditions of 
temperature and humidity maintained 
will be determined as that most suitable 
for its effect upon the product and upon 
the productive speed of the workers, 

Elimination of air-borne dust is made 
simpler when air travels in a controlled 
path. Better working conditions and 
more accurate production both come 
with dust-free air. Mechanical units 
will remove most heavy dust concentra- 
tions. Precipitrons and other electro- 
static methods will remove all particles 
which may impair production or work- 
ing conditions. 

Prevention of the spread of sickness 
in the plant is now receiving much at- 
tention and deserves more. Air-borne 
bacteria can be killed by ultra-violet 
irradiation. If placed in _ ventilation 
ducts, these lamps will sterilize all fresh 
air brought in. Even with natural ven- 
tilation, such lamps placed strategically 

[CONTINUED ON PAGE 60] 





HUMAN EQUATION is eliminated as 
accurate control by the photoelectric cell 
shuts off current and opens the dies 
when the king pin is heated to 985 F. 
Result is exact dead-soft annealing of 


portion—the only part 


wanted. 


the central 
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American Production is Speeding the Day of Victory— 
And Century Electric Motors Aid Production 





Photo by U. S. Army Signal Corps 


Freedom from vibration makes possible closer tolerances 


@ It is not by accident that so many 

machine tools engaged in the pre- 
cision machining of shell casings and 
other munitions are powered by Cen- 
tury Motors. 


For here is where extreme accuracy is 
essential above all; tolerances must be 
held to the closest of limits if shell and gun 


are to perform effectively and accurately. 


Century Motors’ remarkable freedom 
from vibration has proven extremely val- 
uable in the operation of machine tools 
where speed, accuracy, and precision 


CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis, Missouri 


Offices and Stock Points in Principal Cities 


—all three —are of vital importance. 
And Century Motors can keep up the 
3-shift work day pace without layoffs, 
vacations, or rest periods. 


In thousands of industrial plants 
throughout all industry, you'll find 
Century Motors on the job, helping to 
produce the sinews of War as well as 
the essentials of our civilian life. 


If you have a motor problem involving 
both speed and precision in production, 
call in your nearest Century Sales Engi- 
neer without delay. 









One of the Largest Exclusive Motor and Generator Manufacturers in the World 





Electrical Contracting, June 1942 








USE ELECTRUNITE STEELTUBES,,. 


eR, 


ce ibm 


CRO rr 


HERE’S 
WHAT YOU SAVE 


—all the steel indicated by 
the red area—which is the 
difference in wall thickness 
between ELECTRUNITE 

STEELTUBES and ordi- 

nary threaded conduit. 


ge 
PUG 

\U 

o 

ws 

: VY 
PU, 


. ole 
“INCH-MAR 


THE ELECTRICAL RACEWAY WITH A £¢ 
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” S4VE STEEL 


Steel is vital. It’s needed for planes, tanks, guns, ships, shells. 





It’s needed, too, for electrical raceways—for protection 


against current interruptions, danger to life, fire hazard. 


But you can save steel in electrical installations by using 
ELECTRUNITE STEELTUBES E. M.T. 





Every time you use 100,000 feet of this streamlined Simple, compression-type fittings but an end to dirty 
tedious thread cutting. 

raceway (in %4” size) in place of ordinary threaded con- 

duit, you save 65,600 lbs. of steel—enough for a 30-ton 


tank. The same amount in %” size saves almost 27 tons. 


Millions of feet of ELECTRUNITE STEELTUBES 
installed in exposed, concealed and concrete slab 





construction prove its mechanical and electrical 

rma ‘ a The patented knurled inside finish {Patent No. 1,962,876, 
ability. It is approved by the National Electrical Code. sakes wire pulling a3 much a5 30% cater 
Any Government agency can use it by specifying : 


ELECTRUNITE STEELTUBES E.M.T. or equal. 
Use “Inch-Marked” ELECTRUNITE STEELTUBES 


on your next wiring job. You'll save steel. You'll learn 


why it is called “‘the easiest-to-use rigid steel racewa 
y & y 





in the world.” 


From end to end, every length is clearly AND ACCU- 
RATELY marked off in feet and inches. 


“Inch-Marked” ELECTRUNITE STEELTUBES is 
sold only through distributors. See your nearest ELEC- 
TRUNITE distributor first. He’s ready to help you 
with your jobs—and to keep them moving on schedule. 















STEEL AND TUBES DIVISION 


REPUBLIC STEEL CORPORATION 








CLEVELAND ° OHIO 
Berger Manufacturing Division 
Culvert Division ° Niles Steel Products Division 


Union Drawn Steel Division ¢ Truscon Steel Compan 


Export Department: Chrysler Building, New York, New Yor You can’t go wrong with these simple bending 


diagrams furnished with each shipment. 


The ELECTRUNITE bender predetermines 
bends for you—saves material—reduces effort. 


LEC TRUNITE Steeltubes 


st eutinveus FOOT-RULE EVERY LENGTH! 
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Add greater | 
permanency 
to electrical | 





equipment 
insulation 


AIR-DRYING 
VARNISHES 


% Meeting the requirements for an 
insulating varnish for all types of 
armature and field coils where oil- 
proofness is not essential, Dolph’s 
No. 1 Coil Black Air Drying Var- 
nish has gained wide acceptance as 
an all-purpose product. Particularly 
recommended for use on air-cooled 
transformers, this insulating varnish 
dries within two to four hours. 
Composed of selected hydrocarbons 
and vegetable oils, its excellent 
adhesive properties assure maxi- 
mum protection. Dolph’s No. 1 
Coil Black Air Drying Varnish can 
be applied by brushing, dipping 
or spraying. Baking or heat from 
any source will reduce drying time 
considerably. 


PROLONG SERVICE LIFE 


fW | Write today for the 

me, | new 40-page Hand- 
book describing the 
complete Dolph line 
of insulating var- 
nishes, their advan- 
tages and applica- 
tion. The correct 
insulating varnish 
can ad years of 
efficient service to 
your. electrically- 
operated machines 
and equipment. 





JOHN C. DOLPH COMPANY 


insulating Varnish Specialists 


168-A Emmet St., Newark, New Jersey 
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about the plant will protect workers 
from colds and sickness carried by their 
fellow workers. Correct ventilation, 
temperature, humidity, and elimination 
of drafts are helps to prevention of 
colds. All these reduce the lost-time 
due to sickness and increase the produc- 
tive man-hours available for work. 


Lifting Women’s Loads 


Materials handling methods which 
make work easier deserve much atten- 


| tion when green help is employed. As 
| the number of women employed be- 








comes larger, the necessity for making 
work lighter will be still more marked. 
The flow of material can usually be 
controlled so that pieces are delivered to 
the machine at the working level. If 
material must be delivered in baskets 
or hoppers, these can be placed at a 
level making removal of the contents 
easy. Too frequently materials are 
dumped in any available corner, com- 
pletely disregarding any steps which 
the operator must take in transferring 
it to his machine. A little planning can 
usually arrange for space at the ma- 
chine. An electric hoist will elevate it 
to the proper level. Electrical hoists. 
lift trucks, or conveyors properly engi- 
neered, will deliver and remove ma- 
terials with a minimum of human 
handling. Much of the slow-down experi- 
enced in the later hours of the shift can 
be attributed to excessive fatigue from 
unnecessary lifting and manual handling 
of material. If electrical facilities are 
used, increased production is almost cer- 
tain to follow. 

As part of the program of lightening 
physical labors of the employees, man- 
agement should be made continually 
aware of new light-weight portable 
tools, and new attachments whereby 
heavier tools can be manipulated with- 
out manhandling the total weight of the 
tool. Spring suspensions, travelling con- 
tacts, and easy electrical controls will 
make such work lighter. 

Electrical aids which speed-up the 
output of green help should be equally 
good where only old-timers are em- 
ployed. They benefit war production 
now and civilian output later. 


Speeding 
Motor Production 


The demand for more electric motors 
for national defense has called for the 
elimination of bottlenecks to keep the 
necessary production flowing through at 
a high rate. Several hundred per cent 
additional production has been obtained 
by Westinghouse. This increase in pro- 
duction was largely due to the full time 
use of automatic machinery. Veteran 
workmen changed their working sched- 





TESTING MOTORS by applying 4 

very high voltage at a high frequency 

directly through each turn of a motor 

winding. The high frequency permits 

only a very small amount of current to 
go through winding. 


ules to night shifts to provide the experi- 
ence and talent necessary to guide the 
new night men. 

In normal times, only 20 per cent of 
the motor division employees worked at 
night. Now, this force has been ex- 
panded 500 per cent. Night forces pre- 
viously operated as an auxiliary to the 
day forces and carried out instructions 
detailed by the day supervisors. 


Equipment Breakdowns 
Eliminated 


Today’s manufacturing schedules, es- 
pecially making parts essential to the 
war program exert continuous pressure 
on production equipment. At Pratt & 
Whitney, Machine Tools Div., in the 
East, the problems of keeping to pro- 
duction schedules were getting acute 
because of frequent breakdowns of cer- 
tain electrical equipment. For example, 
for many years, the larger planers had 
to be in operation 24 hours a day six 
and seven days a week. Motors burned 
out, controls developed trouble so much 
so that the planers often had to be shut 
down for as much as two to seven days 
at a time. 

The main trouble was the inability of 
electrical equipment installed several 
years ago to stand up under present-day 
use. It was also found that many of the 
old and repaired motors were operating 
at not over 1,000 rpm., although a speed 
of 1,200 rpm. was required for return 
strokes of the planers. 

A whole “new-deal” was decided upon 
for the eight planers in the machinery 
department. Worn-out and rebuilt mo- 
tors and controls were replaced by 
modern equipment. Motor sizes were 
increased by 5 hp. and a speed range of 
250 to 1,500 rpm. was made possible. 
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Results have shown that the invest- 
ment was worth while. Time lost due 
to breakdowns has been eliminated, and 
the higher speed of the return stroke has 
decreased slightly the time required for 
planing operations. The cost of the 
eight modern motor and control installa- 
tions was approximately the cost of one 
new planer. Yet in effect eight brand- 
new production machines have been 
obtained. 


Maintaining 
Foundry Lighting 


The maintenance of foundry lighting 
has frequently been a perplexing prob- 
lem, especially in high bay areas. And 
regardless of how good a lighting sys- 
tem is, top efficiency cannot be had un- 
less the units are regularly cleaned and 
maintained. 

The natural atmospheric conditions in 
a foundry molding floor make frequent 
fixture cleaning a necessity. But dodg- 
ing and straddling sandpiles, rows of 
molds, and riding cranes to do the job 
requires a crew of maintenance men 
and, under wartime operations may in- 
terfere with production. 

A number of foundries have solved 
this problem by using fixture hanger 





ONE MAN CREW can easily handle 

the maintenance of this foundry light- 

ing system. Fixtures are equipped with 

hanger assemblies that permit them to 

be lowered for floor cleaning and re- 
lamping. 


assemblies on their lighting units. With 
this equipment as an integral part of 
the lighting system, one man at floor 
level can disconnect, lower, clean, re- 
lamp, raise and reconnect a lighting fix- 
ture in a few minutes. Mounting height 
of units is no factor. The fixtures in 
the accompanying illustration are 
equipped with Thompson L-123 hanger 
assemblies. 

Production can be maintained with- 
out interruption, ladders need not be 
shunted around and cranes will be free 
for productive work. In addition te a 
saving in time, there is the factor of 
safety of the workman—an ever im- 
portant feature and especially so today 
when manpower is at a premium. 
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Bearing Service For 
Motors at War 


@ Keep those old motors on the firing line with Bunting 
Bronze Electric Motor Bearings, easily ordered from the 
big Bunting catalog, available instantly from local whole- 
salers and Bunting warehouses everywhere. 





They are completely machined and finished, ready for 
immediate assembly in motors of practically all sizes and 
makes. The alloy is particularly suitable for such appli- 
cations, combining great wear resistance with exceptional 
anti-frictional qualities. Ask your whole- 
saler...The Bunting Brass & Bronze 
Company, Toledo, Ohio. Warehouses in 
All Principal Cities. 
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Beaver Model-B rugged 


14 to 2-inch Pipe and Bolt Machine 


For % to 2-inch pipe—¥% to 11-inch bolts. 
drive shaft and geared tools. Rack-and-pinion feed. Cast steel-iron 
base and cap. All-steel geared universal pipe chuck—with safety 
automatic wrench ejector; hinged full-range reamer; sliding wheel or 
knife cutoff; ring-type opening adjustable diehead—no hinge. Auto- 
matic gear-driven oil pump. All gears enclosed and run in oil. Choice 
of 110 or 220 volt universal reversible motor. Weighs about 280 lbs. 
In _ use in finest pipe on throughout the country. 

Write for Bulletin B 


6 Li ORENERY 6 & 


Highest Quality * WARREN, OHIO * For~ € Years~ 
642 DEEN AVENUE 





Up to 8-inch with 
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QUESTIONS from readers on problems of industri 





le a momen 


al equipment, installation, 


maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. For every ques- 
tion and every answer published, we pay $5.00. 


TRANSFORMER 
LOAD DISTRIBUTION 


UESTION 52. Given a combina- 
tion load with 150 kva. at 8 power 
factor on 3-phase and 100 kva., at 
1.0 power factor on single phase, 
what is the division of the load 
between transformers when sup- 
plied from: 
(a) 1-200 kva. and 1-100 kva., 
4000/2300 volt primary connected 
open Y to 230 volts open delta sec- 
ondary. 
(b) 1-200 kva.and 2-100 kva. con- 
nected Y to delta. 

What will be the effect on the 
operation of this bank if the Y 
neutral is grounded or not ground- 


ed?”—R.L.M. 


A TO QUESTION 52. This 
@ method of power transformation 
will provide an unsymmetrical system. 
lf the load were balanced, a correspond- 
ing favorable condition would result. 
However, from a practical aspect, the 
load will be adequately supplied. The 
transformers have sufficient capacity 
and would not become overburdened 
through the load. 

Brief vector calculations show, that 
with an open wye primary, open delta 
secondary connected to the load in the 
most favorable method, assuming the 
single-phase load across the 200 kva. 
unit, the load on the 100 kva. trans- 
former will be 87.5 kva. The load on 
the 200 kva. transformer will be 186.2 
kva. Line currents will not have equal 
phase displacement and their respective 
values are 810—680—380 amperes. The 
current at the junction point of the two 
transformers is 680 amperes. The trans- 
formers will have, respectively power 
factors of 99 per cent and 39 per cent. 
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In view of this and the unequal trans- 
former ratings, the voltages may not be 
symmetrical and equal. Consequently, 
the actual load imposed on the individual 
units may vary accordingly. If the single 
phase load were connected across both 
transformers, an unfavorable condition 
of line currents would be derived al- 
though the actual load of 220 kw. re- 
mains constant. The currents will be 
respectively 680—390—820 amperes, 
with 390 amperes at the junction point. 

With a conventional wye primary, 
delta secondary bank connected to the 
load in the same favorable method, the 
load on the two 100 kva. transformers 
will be 81.2—57.5 kva. respectively. The 
200 kva. transformer load will be 110.3 
kva. Transformer currents will not have 
equal phase displacements and _ their 
values are 250—353 amperes for each 
of the two 100 kva. transformers and 
490 amperes for the 200 kva. trans- 
former. Line current remain the same 
as transformer currents in the open wye 
open delta bank. The power factor of 
each transformer is 99 per cent, 69 per 
cent and 96 per cent in the same order. 
Under this condition the voltage reac- 
tions may be similar to the open-wye 
open-delta bank. In consequence, the 
actual load may be slightly affected. 
If the neutral is grounded it may tend 
to modify the unbalanced voltage condi- 
tion and the possible circulating cur- 
rents.—O.A. 


A TO QUESTION 52. T am as- 
@ suming that the respective per 
cent impedances of the units are the 
same; also that the single phase load is 
balanced on all three phases, therefore 
the two units connected in open-delta 
will divide the load as follows: the 200 
kva. unit will carry 663 per cent of the 
total load; the 100 kva. unit will carry 
334 per cent of the total load. The 


Y-delta connected transformers will di- 
vide the load as follows: the 200 kva. 
unit will carry 50 per cent of the total 
load; each of the 100 kva. units will 
carry 25 per cent of the total load. 

The Y-delta step down connection pro- 
vides a stable neutral so the high volt- 
age system may be grounded. The ob- 
ject of such grounding is to stabilize 
operating conditions and to simplify in- 
sulation conditions.—V.M. 


FREQUENCY DOUBLER 
FOR FLUORESCENT LAMPS 
I have used a 14 


UESTION 533. 

horsepower, 4 pole, 25 cycle slip 
ring motor as a means of changing 
the frequency from 25 to 60 cycles 
to operate fluorescent lights in our 
office. I do this by exciting the 
stator at 25 cycles and driving the 
rotor mechanically, with another 
motor, in the opposite direction to 
the rotating magnetic field, then I 
take 60 cycle power off the three 
phase rotor rings and balance my 
load on the three phases. Why 1s 
the voltage in the rotor half the 
stator voltage and what would be 
full load on the rotor, in other 
words with 14 hp. 220 volts in the 
stator at 25 cycles what current 
may I expect in the rotor at 110 
volts, 60 cycle? J.G.S. 


A TO QUESTION 53. Assum- 
@ ing that you are driving the 
slip ring motor with a 4-pole, 25- 
cycle squirrel cage motor, the output 
frequency from the slip rings will be 
short of 50 cycles by the slip frequency 
of the driving motor, instead of 60 
cycles as you have indicated. 

The fact that the rotor voltage is halt 
the stator voltage is incidental. This 
relation is dependent upon the equivalent 
turn ratio per phase of stator and rotor 
windings. In your particular motor, 
this ratio is about 4 to 1. 

The rated output of a frequency 
doubling set as you have built it up will 
be approximately twice the rating of the 
slip ring motor, or 3 horsepower. At 
110 volts, the full load output current 
will be 11.7 amps. per phase.—G.L.S. 


A TO QUESTION 53. A slip 
@ ring motor with the primary, or 


stator, excited at normal voltage 
and the secondary, or rotor, at stand- 
still acts as a static transformer. That 
is, the rotor frequency is the same as 
the stator frequency, and there is a 
definite ratio between stator and rotor 
voltages. 

In this induction frequency converter, 
35 cycles must be added to the line fre- 
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Four Ways To Buy MOTORS! 


1. BEING SOLD. This isn’t really “buying.” 
2. ORDERING BY TRADE-MARK. Unsound, 


because all well-known motors are not alike. 


3. ORDERING BY HABIT. Costly, because 
motors and power needs have changed since old 
habits were formed. 


4. BUYING BY COMPARING MOTORS. The 
sure way to get top value. 











Mh, WHICH WAY 
4 DO YOU BUY 
MOTORS? 





ECAUSE we believe you know motor quality 
when you see it, we highly recommend 
Method 4—buying by comparing motors. 

Yes, proud as we are of the Fairbanks-Morse 
trade-mark, we ask you to look beyond the trade- 
mark... to ignore sales talks and buying habits 

. and look at the motors, construction point 
by point. 

Compare the exclusive Fairbanks-Morse 
Copperspun Rotor, for instance, with any other 
type of rotor. Then ask yourself whether you 
want windings centrifugally cast of COPPER, or 
of some less suitable metal. 

A post card or telephone call will bring you a 
demonstration . . . let you look beyond the trade- 
mark at the rotor and at the many other construc- 
tion superiorities which make F-M Motors stand 
up better under today’s production tempo. Fair- 
banks, Morse & Co., Dept. F25, 600 S. Michigan 
Ave., Chicago. Branches and service stations 
throughout the United States and Canada. 


S 
tf 


FAIRBANKS-MORSE 


DIESEL ENGINES ELECTRICAL MACHINERY MAGNETOS RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
PUMPS MOTORS FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT AIR CONDITIONERS 
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And there's just as much difference between 
the streamlined BRIEGEL METHOD of making 
conduit connections and old-fashioned methods. 

The BRIEGEL METHOD saves you up to 50% 
on time and a substantial saving on materials al- 
lowing you a larger margin of profit on 
each job. Make quick, easy, strong and 
neat connections this MODERN way. 


Fda... 
ASV neleate OOD LCR rrr 








No extra turns or twists, 
no nuts to tighten when 
you use B - M connectors and 
couplings. Just TWO 
SQUEEZES with the patented 


B-M indenter (which costs 
you only $1.25) and you 
have a smooth efficient job. 

Approved by Underwriters 
Laboratories. 


DISTRIBUTED BY 


The M. B. Austin Co. The Steelduct Co. 
Chicago, Ill. Youngstown, Ohio 

Clayton Mark & Co. Enameled Metals 
Evanston, Ill. Pittsburgh, Pa. 

Clifton Conduit Co. National Enameling & Mfg. Co. 
Jersey City, N. J. Pittsburgh, Pa. 

General Electric Co. Triangle Conduit & Cable Co. 
Bridgeport, Conn. Elmhurst, N. Y¥. C. 


BRIEGEL METHOD TOOL CO., Galva, Ill. 




















INSULATION and WIRES, Inc. 
Will Fill All Your 
Requirements With Less Inventory 


hen you standardize on Mallory 

Universal AC Capacitors, you can 
meet any capacitor requirement with 
fewer types on your stock shelves. 
That's because Mallory Capacitors are 
truly universal—they do double or 
triple duty. 


INSULATION AND WIRES, INC. 
30 Trowbridge Avenue 
Detroit, Michigan 
INSULATION AND WIRES, INC. 
181 Portland Street 
Cambridge, Massachusetts 
INSULATION AND WIRES, INC. 
289 Simpson Street, N. W. 
Atlanta, Georgia 
H. A. HOLDEN COMPANY 
318 Fourth Avenue, South 
Mi ih AA; ‘ 


Pp 





You can get complete details from 
one of the offices listed here — or write 
for the IWI Blue Catalog. 


INSULATION and WIRES, Inc. 


oD 


W. C. JOHNSON 
309 Kellogg Avenve 
Peoria, Illinois 
TRI STATE SUPPLY COMPANY 
544 South San Pedro 
los Angeles, California 
ROBERT McKEOWN COMPANY 
249 High Street 


Nework, New Jersey St. Louis, Missouri 
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quency of 25 cycles to obtain 60 cycles 
for the load. A 4-pole machine must 
rotate 1050 r.p.m. at 35 cycles, there- 
fore the rotor of this machine must be 
run at this speed in a direction opposite 
to the rotating magnetic field. It is then 
cutting lines of force and the induced 
voltage will be 1.4 times the standstill 
voltage. (35 cycles is 1.4 times 25 
cycles.) The total rotor voltage is then 
standstill voltage plus 1.4 times this 
value, or 2.4 times standstill voltage, 
which is in the same ratio as load fre- 
quency to line frequency, or 60/25. 
Working back then, if the rotor voltage 
at 60 cycles is 110, the standstill voltage 
is 110/2.4 or 45.75 volts. The ampere 
capacity of the rotor is 746 x hp./E x 
1.73 or 746 x 1.5/45.75 x 1.73 which is 
14.1 amperes per phase. Since the out- 
put voltage is 110 at 60 cycles, the kva. 
output would be 14.1 x 110 x 173/1000 
or approximately 2.7 kva. 1.5 hp. or 
1.12 kva. plus losses would be supplied 
directly from the 25 cycle line and 1.58 
kva. would be supplied by mechanical 
power. This would require 2.1 hp. 
to drive the unit for full output —L.H. 


A TO QUESTION 53. Voltage 
@ and current in the rotor de- 


pend primarily upon design features. 
If the rotor e.m.f. of the frequency 
changer is 110 volts at 60 cycles, the 
e.m.f. at standstill should be 46 volts. 
This value is dependent upon the ratio 
of the primary to secondary turns, the 
primary voltage, leakage reactance, and 
other factors. In consequence of this, 
the rotor e.m.f. at 60 cycles is only one- 
half that of the stator at 25 cycles. The 
voltage can be increased at the same 
frequency through a transformer. 

The frequency changer rotor current 
at full load, if operated as an induction 
motor, should be at about 15 amperes. 
On this basis, the starting current with 
no external resistance in the rotor may 
be 45 amperes at a power factor of .50 
lag. From these approximate values 
of rotor current and induced voltage, the 
impedance is found to be 1 ohm at 25 
cycles. The rotor constants as a fre- 
quency changer at 60 cycles, derived 
from the previous computations, are .5 
ohms resistance and 2 ohms reactance. 
Consequently, the rotor output at 60 
cycles is based entirely on these con- 
stants. The reactions in the rotor deter- 
mine the terminal e.m.f. 

Brief vector calculations show that a 
short circuit current of 50 amperes may 
be obtained. With a terminal e.m.f. of 
105 volts, 10 amperes at unity power 


4 
L 
at 


[FROM PAGE 62] 
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factor can be obtained. The open cir- 
cuit e.m.f. is 110 volts. At the same 
e.m.f. 5 amperes at .95 power factor lag 
and 3 amperes at .80 power factor lag 
are possible. Neglecting complex fact- 
ors, it is possible to obtain 5 amperes at 


.95 power factor lead with a terminal | 


e.m.f. of 110 volts.—O.A. 


BRUSHES PICK UP 
COPPER 


QO UESTION 54. In maintaining a 
1500 amp., 20 volt generator driven 
by a 40 h.p. synchronous motor and 

with a load of 500 amperes, it is 
necessary to take off the brushes 
every day to remove copper, which 

I think is picked up by an electro- 

lytic action from the commutator. 

The machine is six pole and has 

a double commutator with 116 
brushes. Several grades of carbon 

have been tried with no better re- 
sults. Can any one suggest a 
remedy for this condition?—F.U. 


A TO QUESTION 54. You omit 
@ a very important point when you 
neglected to describe the effect on 
the commutator. If it is even and 
reasonably smooth, but lacks the gloss 
that a good commutator should have, 
just give the brushes a chance to wear 
in. Daily cleaning of the commutator 
with a piece of very heavy canvas and 
if necessary a little vaseline will prob- 
ably fix it up in a few weeks. 

If the commutator is rough or 
grooved, determine how often sand paper 
or emery is used for cleaning, and then 
stop their use, have the commutator re- 
surfaced by grinding or turning if ec- 
centric, locate the correct commutating 
point by use of a voltmeter, adjust 
brushes to center on this point, check 
the commutating pole circuit for loose 
connections and correct excitation, fit 
brushes very carefully, give equal brush 
pressure to each brush, clean with can- 
vas, lubricate if necessary and watch 
the commutator. Then keep hands off 
the brushes for at least a month and 
longer unless trouble shows up.—H.V.S. 


A TO QUESTION 54. Low volt- 
@ age generators have a tendency 
to shift their load unless used near 
capacity. As this generator is a dou- 
ble end job and not up to 50 per cent 
capacity, you can remove all brushes 
from one end of the generator using only 
half of the machine. Cut slots in the face 
of brushes to give them more cooling. 
To detect the load shifts, check the leads 
on the brushes. They will get warm and 
then cool off. Also an instrument check 
on both ends of the generator will usu- 
ally show different readings each time 


—L.J.D. 
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“THE TRUTH, THE WHOLE TRUTH, 
AND NOTHING BUT THE TRUTH! 








ACCURACY 


COUNTS MORE 
THAN EVER Now ! 


IN BRUSHES. ..... 


There should be no sacrificing of quality in order 
to meet price—no skimping on production methods 
in order to meet delivery schedules. Today's order 
always calls for accuracy foremost with all speed 
ahead! 

That's the SUPERIOR policy . . . and, we're proud 

to say, every effort is being bent toward maintaining 
the finest accuracy and quality, combined with 
stepped-up production—all of which means the same 
standards of economy for the purchaser, from initial 
cost to lowered cost of operation. 
Let us shoulder your tasks with you 
wherever a problem involving brushes 
is concerned. Engineering counsel 
available without obligation. 


All that the name implies 


SUPERIOR 


— 
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CARBON PRODUCTS, INC. 


9115 George Ave., Cleveland 
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JONSON E22 BEARINGS 


Compare the installation costs with the purchase 
price of bearings and you will readily see why 
quality should be your first consideration. It's the 
long, trouble-free hours of operation that determines 
real value. Johnson Electric Motor Bearings are the 
highest quality possible. They are available from 
stock for more than 250 motors—either standard size 
or undersize. Write for our new catalogue. 


JOHNSON BRONZE Co. 


Sleeve BEARING HEADQUARTER 
490 S. MILL STREET - NEW CASTLE, PA. 
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Small, Large, Fat, Thin, Male 
or Female - In the ‘Gorilla 
Grip” family there is a pre- 
cision made fitting for every 
size conductor, no matter where 
it taps or terminates. 





Lugs, Connectors and Taps are 
available for sizes 14 to 2,000 
MCM. 


machined for just one size wire. 


Each terminal unit 
However, one terminal unit will 
fit raeny types of Lug, Con- 
nector and Tap bodies. 


No special tools are required 
for any “Gorilla Grip” instal- 
Try “Gorilla Grips” 
and see how easy they are to 
install and how perfect a “grip” 


is obtained. 


National Electric 


PROOCOCTS CORPORATION 
1000 FULTON BUILDING PITTSBURGH, PA. 


lation. 








| chronous motor in a 3 bearing frame with 


| QUIZ 
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A TO QUESTION 54. The com- 
@ mutator of this generator should 
be trued up burnished with the end of 
a hard maple block to secure a high 
polish. 

If the commutator is to be undercut 
the mica should be carefully removed 
to a depth equal to one and one-half 
times the thickness of the mica. Brushes 
having low abrasive qualities should be 
used with both positive and negative 
brushes staggered so that both polari- 
ties cover the commutator. The brush 
tension should be adjusted to two lbs. per 
square inch of brush area. 

If the generator is operating consid- 
erably under its rated load it may be 
necessary to remove some of the brushes 
from each polarity to increase the cur- 
rent density to 40 amperes per square 
inch of brush area for each polarity, 
as a density that will generate sufficient 
heat to maintain a good protecting film. 
—B.C.M. 





Can You ANSWER 
these QUESTIONS? 


QUESTION 62. —What are some of the main 


considerations where a choice has to be 
made between the use of high-voltage mo- 
tors, say, 2300-volts, as compared to a 
standard secondary voltage of 460-volts, 
assuming that the power company is pre- 
pared to supply either 2300-volt or 460- 
volt service, as the customer might elect 
to use?—J.M.T. 


QUESTION H2. —Please give the formula for 


finding kva. when the horsepower is known. 
We have a laundry with a_ connected 
horsepower load of 110 hp. fed from a 
bank of 3-50 kva. transformers 220 volts, 
3 phase on the secondary side, 2300 volts 
on the primary side. Is this bank over- 
loaded ?—F.W.B. 


QUESTION J2.—We have a 150 hp. syn- 


an outboard exciter. The motor drives a 
25 kw. direct current generator and is used 
to correct power factor. 

The motor has developed a noisy rumble. 
The bearings appear to be in good condition 
although we have not had a chance to open 








MINERALLAC HANGER 





Conduit 34”—2!/,” 
Cable to 2'/_” (with Bushings) 


Cadmium and Everdur 
MINERALLAC JIFFY CLIP 





Sizes from .250" O.D. Tubing 
to 11/4," conduit. 


See your Jobber 


New York City Office 
Theodere B. Dally 
50 Church Street 


MINERALLAC ELECTRIC CO. 
25 N. Peorla St., CHICAGO 

















them up. When it runs as an induction | 
motor there is no appreciable noise, how- 
ever when the fields are excited the rumble | 
is very heavy. Voltage and current read- | 
ings are satisfactory. What is the cause 


| of this” trouble ?—W.C. 


PLEASE SEND IN 
YOUR ANSWERS BY JULY 1 
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RENEWABLE FUSES 
With the famous Powder- 
Packed Element 


KLIPLOK CLAMPS 


tiem With genuine fibre tubes 
Up j (not paper) 
J7 COLORTOP PLUG FUSES AS 


The color tells the size 


FUSE PULLERS 
Pull and replace fuses 
safely 


OILERS 
Glass and Unbreak- 
able types for every 
application. Stops 
guesswork - bearing 
failures-: waste- idle 
machinery, etc, 





WRITE FOR FOLDER No. 300 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Canoda: IRVING SMITH LIMITED, Montreal 
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Ad iat vm ah tre s 


Over the Pyrenees and Alps and_ across the 
broad, swift-flowing Rhone River, Hannibal led 


Zar his well-equipped army to overcome the Romans. 
COMO tl A- LLL — In the past as in the present, 


advance 
preparation, work behind the lines, production that must come before the battle, 
weighed heavily in the decision. Today, more than ever, the responsibility, not only 
on manufacturers but on their distributors and dealers, is tremendous. Each per- 
forms his vital function. American Blower Distributors and Dealers are doing all 
in their power to speed deliveries, place fans, blowers and ventilators where they 
are needed most, provide prompt, dependable service to keep the nation’s war 
industries producing. You can count on the cooperation of American Blower 
Dealers and Distributors during this emergency. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
In Canada: CANADIAN SIROCCO COMPANY, LTD., Windsor, Ont. 


Division of AMERICAN Radiator and “Standard” Sanitary Corporation 











THREE PHASE 
FEEDER INSTALLATION 


A recently completed subfeeder instal- 
lation in a building in the Chicago area 
consisted of running a 3-inch conduit 
line with three 500,000 .c.m. cables from 
the main distribution board in the build- 
ing to a new tenant location. At the 
tenant end of the run, the conduit was 
terminated in a current transformer 
panel and meter and the cables were 
nippled into a distribution cabinet. The 
conduit was suspended by heavy strap 
iron hangers from a 14-ft. mill type ceil- 
ing. 

The electrical contractor making the 
installation kept an accurate labor 
breakdown, to use in the future as a 
guide and check on similar installations. 
The labor units ‘given below include 
lost time expended in spotting the ma- 
terials, making and checking measure- 
ments, other relevant miscellaneous 
items and supervision by the job fore- 
man. 


INSTALLING CONDUIT—includes the instal- 
lation of heavy strap iron hangers from a 
14-ft. mill type ceiling and the mounting of 
60 feet of 3-inch conduit. 
WU NN ec kccunckmewsewnns 15.50 m.h. 
Avg. time per ft 0.258 m.h. 
—Also the installation of three 3-inch el- 
bows and couplings in the run. Each coup- 
ling required a cut and a thread in the 
conduit run—all done by hand tools. 
ee eer: 4.00 m.h. 
Avg. time per coupling.......... 1.33 m.h. 
—Also the termination of the conduits at 
each end of the run. This required two 
3-inch cuts and threads (one at each end). 
WE Eo iviSntaacevcncveces sce 
Avg. time per cut 1.50 m.h. 


MOUNTING METER EQUIPMENT—includes 

mounting the current transformer cabinet and 

the panels bearing transformers. 

Total time .. 4.00 m.h. 
—Also setting and nippling out to the 

meter fitting. 

Total time - TTT. | 
—Also trimming the meter complete with 

all connections. 

Total time 


MOUNTING DISTRIBUTION PANEL — 
includes mounting, at the tenant location, a 
distribution cabinet containing 1-400 amp., 
2-100 amp., and 6-60 amp. branch circuits. 
Total time 3.00 m.h. 

—Also the installation of a factory made 
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nipple from the current transformer cabinet 
to the distribution panel. 

oo RS rerrerere rs 
PULLING WIRE— includes the installation of 
210-ft. of 500,000 c.m. cable (3 pieces, each 
70-ft. long) complete with setting up the 
reels, winch and necessary equipment and 
cleaning up the reels after the cable was 
pulled. 

Sk eee 
Avg. time per circuit foot....... 0.107 m.h. 
TERMINATING CABLES — includes sweating 
and taping 12 - 500,000 c.m. solder lugs, and 
terminating the cables at the board, trans- 
former cabinet and distribution panel. 
SO ree eee 6.00 m.h. 


Avg. time per connection 


CLEANING UP—includes cleaning up all mis- 
cellaneous material after the work was com- 


pleted. 
IN, ect Seon nema emanexen 1.50 m.h 
COMPLETE INSTALLATION — includes the 


total time necessary to make the complete 
installation as outlined above, taking into 
consideration all supervisory labor and lost 
time. 

Total time 


Data from Continental Electrical 
Construction Company, Chicago, Ill. 


ESTIMATING GUIDES 
—Switchboards and Panels 


Number four in the series of sugges- 
tions made by the Electrical Contractors 
Association of the City of Chicago, to 
guide the electrical estimator, discusses 
the equipment angle. This _ includes 
switchboards, panels, cabinets, miscel- 
laneous distribution and metering equip- 
ment—in fact, all distribution apparatus 
from the service head to and including 
the branch circuit panels. Individual 
or group motor starters and control 
equipment are discussed when the 
branch circuits are covered, 

Grouping this type of equipment into 
one section is important, since it gen- 
erally represents a pretty good slice of 
the total material cost on a job. Omit- 
ting any one of these items may prove 
disastrous to an estimator. 

Whether or not there is more than 
one listing of this type of equipment de- 





pends upon the type of job that is being 
estimated. Multiple buildings, duplicate 
services or systems, various voltage sys- 
tems, d.c. and a.c. systems—all require 
their own equipment. Special care 
should be taken to guard against omit- 
ting any item, or duplicating any item— 
unless specifically called for in the speci- 
fications or plans. 

Here again, a diagram of the distribu- 
tion should be made showing all equip- 
ment. A separate diagram should be 
made for each system on the job. 

The equipment listing on the takeoff 
and pricing sheets should include: 


Switchboards 

Header boxes (switchboard) 

Panels and cabinets 

. Contactors (panel controls) 

Service switches 

. Meter fittings 

. Meter panels and boards 

. Current transformer pans and cab 

Meters 

Miscellaneous switches, panels or 

control equipment not identified 

nor listed with any other branch 

11. Fuses 

12. Supports and frames (free stand- 
ing equipment) 

13. Pull and junction boxes 

listed with feeders) 


SORMNAMSWN 


(not 


After completing the take-off and list, 
re-check to see that nothing has been 
omitted or duplicated. To do this: 


1. Check riser diagram to see that 
each piece of equipment is listed. 


2. Check the pricing sheet for: 

(a) Listing of all equipment 

(b) Listing of all sundry items 
such as supports, fastenings, 
etc. 
Fuses, types (renewable, one 
time, type S, etc.) 
Extensions, etc. 


(c) 
(d) 


Now that we have taken care of the 
service, feeders and distribution equip- 
ment, the next logical step is to go to 
the branch circuit work. Branch cir- 
cuits, special systems and job costs will 
be covered in future items. 


CLEANING COSTS FOR 
LIGHTING EQUIPMENT 


Proper maintenance of a lighting sys- 
tem has always been important. Today, 
however, with industry striving for 
maximum production for each working 
hour, cleaning of lighting equipment as- 
sumes new importance in the eyes of 
management. Poor maintenance is akin 
to partially blindfolding the workman. 
This means slower seeing and slower 
seeing means lost production. 

Just how cleaning costs for filament 
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THAT G-E STARTERS PROTECT 


OUR FLUORESCENT LAMPS 


Those fellows—General Electric engineers—show the 
actual operation of a starter when it’s starting your fluores- 
cent lamp by using an instrument called a “cathode-ray 
oscillograph.” And this instrument shows how G-E Starters 
protect the life of your lamps in these two important ways: 

In G-E Starters the peenentng of the lamp electrodes is 
timed to last at Jeast 114 seconds for 40-watt lamps. At 
this point, ideal lamp starting conditions are reached and 
a minimum amount of lamp emission material is used when 
a starting voltage is applied to the lamp. 

In G-E Starters the starter breakdown voltage is main- 
tained throughout the life of the starter at a point higher 
than the normal lamp operating voltage. Therefore, the 
starter does not operate (destroying emission material of 

' lamp electrodes) after the fluorescent lamp is started. 

So, exact timing—guarded carefully in G-E 
Starters—does protect the life of fluorescent 
lamps...and gives more economical fluorescent 


lighting. 







FOR MORE FACTS about proper fluorescent accessories, sand 
for the new, fact- packed folder ““G-E FLUORESCENT ACC 

SORIES.” Just write to Section G623-8, Appliance a 
Merchandise Dept., General Electric Co., Bridgeport, Conn, 
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The wavy line on the 
cathode-ray oscillo- 
graph indicates that 
preheating of the lamp 
electrodes is taking 
place. Preheating time 
must be at least 1% 
seconds—then the lamp 
Starts economically. 








After the —— is 
started, the starter con- 
sumes no current as 
shown by the straight 
line on the cathode-ray 
oscillograph. G-E 
Starters give the best 
all-round fluorescent 
lamp performance. 








Ging 


j [FROM PAGE 648} 


equipment effects the overall cost Of 
light has been determined by A. K. 
Gaetjens of Nela Park, whose analysis 
reveals that cleaning periods of from 
four to ten weeks, depending upon the 
rate of depreciation, result in a minimum 
cost of light. Fig. 1 shows the relation 
between the cost of light and the period 
between cleanings for various deprecia- 
tion rates. This chart is based upon 
the average installation—operating and 
cleaning costs of an installation of 500- 
watt glassteel diffusers at a mounting 
height of 10 to 12 feet. This analysis 
of Mr. Gaetjens*s considers only depre- 
ciation due to dust and dirt collection 
and does not include normal lamp de- 
preciation. The 100 per cent light out- 
put upon which the analysis is based is 
the average light output of a lamp and 
clean reflector throughout the life of 
the lamp. 

On Fig. 1, note that the 100 per cent 
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THREE YARDS OF LIGHT 


Industrial lighting isn’t bought, like cloth, by 
the yard. For a proper lighting installation, two 
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things are important—the equipment itself and SI20| 
the skill and technical know-how necessary to 
lay it out. The design, manufacture and layout S 
of efficient, economical, long-lived lighting é 
equipment have been Silv-A-King’s special job : 
for 21 years. Whether your light source is 100! 





fluorescent or incandescent, Silv-A-King equip- 
ment and engineering experience will make it 
work for you. Bright Light Reflector Co., Inc., 





=a t + $-—}+ —4 ! == — —— 

MONTHLY RATE OF DEPRECIATION 

(DUE TO DUST & DIRT COLLECTION ONLY) 
90\—T rT TTT 


1 








-eeseenuoeovevsostu 
PERIOD BETWEEN CLEANINGS IN MONTHS 


1033 Metropolitan Avenue, Brooklyn, N. Y. FIG, 1. COST OF LIGHT ead its 1¢- 
lation to the frequency of cleaning for 

Write for one or both of these Silv-A-King Lighting various rates of depreciation. Variations 

Guides: LG1 — Fluorescent, or LG2 — Incandescent. of minimum cost cleaning period with 





various depreciation rates is shown bj 
the dotted line. 


FLUORESCENT + INCANDESCENT point is the minimum point on the & 
per cent per month curve. This curve 
was selected as the 100 per cent value 
because 2 per cent seems to be an aver- 
age monthly depreciation. 

If the equipment is allowed to de- 
preciate at this rate for eight months it 
is seen from the curve that the overall 
cost of light increases 344 per cent. 
This, of course, deals only with the loss 
of light and does not consider the detri- 
mental effect upon the personnel and 
product due to the decreased illumina- 
tion. 

The cost of cleaning depends upon the 


SILV-A-KING MAKES Sight wor FOR YOU type of units employed, their location 
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AFew Typical Silv-A-King Users: 
AC SPARK PLUG 
GENERAL MOTORS 
FISHER BODY 
INTERNATIONAL HARVESTER 
JONES & LAUGHLIN STEEL 
PITTSBURGH PLATE GLASS 


and many others 


EQUIPMENT 

































THIS I8 


IMPORTANT 


because it concerns the lighting 
| business in the months ahead 


Our editors went to Washington and asked, “How can we plan 
the annual lighting inserts of Electrical Contracting and Elec- 
trical World to be of maximum benefit to the war effort—to 
speed things up—to help you get applications through faster?” 





They found out the problems facing WPB’s Lighting Fixture 
‘ Section. And around them they built the 1942 Lighting Inserts. 


The sole purpose of these inserts is to speed up the produc- 
tion of: war material by expediting the installation of con- 
version lighting. They will be checked every step of the way 
by the Lighting Fixture Section. 


This will be a joint service of Electrical World 
| (June 27th) and Electrical Contracting (July). 
The title: 


MANUAL of PRIORITY PROCEDURE 
: for CONVERSION LIGHTING 


These inserts will run at least 24 pages of material sorely 
needed by manufacturers as well as buyers of lighting equip- 
ment. They will contain the kind of information that is 
now submitted to WPB. There will be case studies of ap- 
preved jobs—a detailed questionnaire for PD-1A applications 
—a wealth of other material to help you in your lighting 
work, including the product data of many leading manufac- 
turers. 





You'll find these inserts in July’s Electrical Contracting— 
Electrical World for June 27th. 


ELECTRICAL CONTRACTING + ELECTRICAL WORLD 


McGraw-Hill Publications ° 330 West 42nd Street. New York 
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[FROM PAGE 70] 


and the personnel doing the work. In 
several plants in which cost data are 
available, the average cost of cleaning 
open porcelain enamel industrial re- 
flectors at 10 to 12 feet mounting height, 
is 10 cents per reflector, which possibly 
increases to 11 cents if the units are 
Glassteels. With 18 to 20 foot mount- 
ings, the average cost is estimated at 30 
cents per reflector, increasing to 40 cents 
where a crane is not available. How- 
ever, as indicated in Fig. 2, the cleaning 
cost is such a small proportion of the 
total that variations in this figure effect 


























PERIOD BETWEEN CLEANINGS | 
IN MONTHS FOR THE MOST 
ECONOMICAL OPERATION 
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2 
MONTHS 


FIG. 2. MOST ECONOMICAL clean- 

ing schedule the relation between cost 

of cleaning and the most economical 

cleaning period for two rates of depre- 

ciation due to dust and dirt collection 
alone. 


the cleaning period for most economical 
operation but little. For example, if the 
cost of cleaning is doubled from 10 to 
20 cents, the period is increased only 
from 1.60 months to 2.23 months for a 
depreciation rate of 4 per cent per 
month. 

A common custom is to wipe reflectors 
with a dry cloth at the time the lamps 
are replaced. According to Mr. Gaet- 
jens, this does only a partial cleaning 
job. For example, in a visit to a paper 
factory where the dust is free from 
grease, in an isolated section of the 
plant, a reflector was removed which 
had been wiped with a dry rag the week 
before. Washing it with soap and water 
increased the illumination 15 per cent. 
In another test with equipment that 
had been cleaned about ten weeks be- 
fore, a dry wiping resulted in a 10 per 
cent increase and the illumination was 
increased an additional 10 per cent when 
the reflector was washed with soap and 
warm water. These tests were in rela- 
tively clean atmospheres so proper main- 





tenance really does pay dividends. 
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Next to the Stars and Stripes .. . 





AS PROUD A FLAG AS INDUSTRY CAN FLY 


Signifying 90 Percent or More Employee Participation in the Pay-Roll Savings Plan 


I. doesn’t go into the smoke of battle, but 
wherever you see this flag you know that it spells 
Victory for our boys on the fighting fronts. To 
everyone, it means that the firm which flies it has 
attained 90 percent or more employee participa- 
tion in the Pay-Roll Savings Plan . . . that their 
employees are turning a part of their earnings 
into tanks and planes and guns regularly, every 
pay day, through the systematic purchase of 
U. S. War Bonds. 


You don’t need to be engaged in war production 
activity to fly this flag. Any patriotic firm can 
qualify and make a vital contribution to Victory 
by making the Pay-Roll Savings Plan available 
to its employees, and by securing 90 percent or 
more employee participation. Then notify your 


State Defense Savings Staff Administrator that 


Make Every Pay Day “Bond Day" 


you have reached the goal. He will tell you 


how you may obtain your flag. 

If your firm has already installed the Pay-Roll 
Savings Plan, now is the time to increase your 
efforts: (1) To secure wider participation and 
reach the 90-percent goal; (2) to encourage 
employees to increase their allotments until 10 
percent or more of your gross pay roll is sub- 
scribed for Bonds. “Token” allotments will 
not win this war any more than “token” resist- 
ance will keep our enemies from our shores, 
our homes. If your firm has yet to install the 
Plan, remember, TIME IS SHORT. 


Write or wire for full facts and literature on instal- 
ling your Pay-Roll Savings Plan now. Address 
Treasury Department, Section D, 709 12th St., 
NW., Washington, D. C. 





This Space is a Contribution to Victory by ELECTRICAL CONTRACTING 
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INDIRECT 
FLUORESCENT 


An ell shaped drafting room covering 
an area of 2,980 sq. ft. in the United 
Light & Power Service Company offices 
in Davenport, Iowa is illuminated by a 
45 foot-candle indirect fluorescent light- 





DOUBLE ROWS of 100 watt lamps on 
© ft. centers produced 45 foot-candles in 
this Davenport, lowa, drafting room. 


g system. A continuous totally indi- 
rect trough is suspended 24 in. from the 
ceiling on stems located at each outlet 
box. The trough contains two rows of 
100 watt type T-17 white fluorescent 
lamps. The main part of the room is 
divided into bays approximately 18 ft. 
square with four light outlets per bay 
spaced 9 ft. in each direction. 

A total of 315 ft. of troughs contain 
126 lamps totaling 12,600 watts of lamp 
load and 2,205 watts of ballast. The 
only objection to this installation is the 
cleaning problem. This objection, ‘iow- 
ever, applies to any indirect lighting 
installation whether mazda or fluores- 
cent. It is reported that for proper 
maintenance the fixtures should be 
cleaned on an average of every two or 
three weeks. 

The fixtures cost $6.55 a running foot 
of trough without lamps and without 


ing 
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installation. The final cost of the in- 
stallation over all amounted to $1.14 
per sq. ft. It was estimated that a com- 
parable mazda installation would have 
cents per sq. ft. and a direct 
fluorescent installation 88 cents per sq. 
it. 

The ceiling was painted a pure mat 
white affording good diffusion without 
objectionable brightness. Walls were 
light buff. 


cost 25 


FLOODLIGHTING 
A SHIPYARD 


Of the many things urgently required 
by our war program, ships rank among 
the most pressing necessities. This re- 
quires twenty-four hour operation and 
light becomes an absolute necessity. 

An example of night lighting is shown 
in the installation at this Eastern ship- 
building company. The area to the left 
of the center boom is 75 by 175 feet and 
is lighted from six stations with 16 
1000-watt medium beam open type 
Crouse-Hinds floodlights, mounted 35 
feet above grade. The area to the right 
of the boom is 60 by 150 feet and is 
lighted by 14 units. There are 15 foot- 





candles provided. All wiring is under- 
ground except along the left fence line, 
as a precaution against sabotage. 


LIGHTING A MACHINE 
TOOL PLANT 


Good lighting can be of measurable 
aid in those locations where automatic 
machines are employed. For here, ex- 
cellent seeing conditions are of practi- 


cal importance because the machines 
must be attended and supervised by 
human operators. Often one operator 


attends several machines and he must 
be able to see the operating conditions 
quickly and safely and work safely with 





RECTIFIED FLUORESCENT = units 
over machine areas on 10 foot spacing 
provides high level illumination. 


the rapidly moving mechanism. These 
machines produce material at high speed 
and any loss of time in setting up the 
operation, adjusting, supplying material 
or detecting faulty work, will result in 
a loss of production, or in spoiling of 
much valuable material. 





NIGHT LIGHTING for ship construction uses pole mounted units at 35 feet 
above grade. 
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DAY-BRITE FLUORESCENT FIXTURES Gm> 
| MAKE EVERY “LIGHT MINUTE” EFFECTIVE 















The DAY-LINE 
The SUPER om For continuous installations — Porcelain 
TWO-HUNDRED —— 


enamel reflectors — Designed for easy 
TWO-FORTY ... THREE-FORTY 
Industrial fixtures designed for highly-effective 
factory illumination ... Two 40-watt, three 
40-watt and two 100-watt lamps. 


installation and servicing. 2 or 3 — 
40 watt; 2— 100 watt lamps. 









60 “LIGHT MINUTES” IN 
EVERY PRODUCTION HOUR’ - 


yr aap type exposed wofter for dived |B tegen Fluorescent Fixtures utilize every 
ig mounting in single units of long con- . ° : 
tinuous runs. Single or multiple lamp. light minute of every production hour. A 
flood of glare-free illumination is secured and 
maintained by: Correct spacing of tubes — Main- 
tenance of cut-off angles that govern light distri- 
bution — Ease of installation — Ease of servicing 
— Mechanical accessibility — Provision for unit 
mounting or continuous runs... 






Call your nearest Day-Brite Engineering repre- 
sentative — he will convincingly show you how 
te tse wo reyretge fans on Fg oro Day-Brite Fluorescent Fixtures put 60 “light- 


Os ceiling or suspension mounting. yy minutes” into every hour of your production time. 


The PARALUME 








It’s important to you — and to Victory! 





DAY-BRITE LIGHTING, INC. 


5439 BULWER AVE. © ¢* ¢ ST LOUIS, MO. 












Designs Patented Nos. 130,740, 
2,281,346, 122,156, 125,001 


The COMPLETE LINE OF FLUORESCENT LIGHTING FIXTURES (eerie Sool houses 
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OY, od 


Here’s what | tell em about these 





lamps that ‘‘stay brighter longer” 


The customer who is interested in fluorescent lighting primarily wants to know 
just one thing — how much light he will get for his money. Here are a few 
of the reasons why G-E MAZDA F Fluorescent lamps are better today than 
ever before — why they give such dependable service — why they stay brighter 
longer — why it pays to look for the G-E mark on fluorescent lamps. 


IMPROVED OPERATION THROUGHOUT 

LIFE is achieved through safe, accurate in- 
jection of mercury by automatic machines, 
specially designed by G-E engineers. 


GREATER COLOR UNIFORMITY . . . con- 
trolled and checked by “electric eyes” with 


color filters. 


MORE UNIFORM, EASIER STARTING results 
from exact pressure control of argon gas 
used in lamps. 


MACHINE - DRAWN, HOT- ROLLED GLASS 
TUBES, cut to precise lengths, assure straight 
lamps and proper socket fit. 


OCCASIONAL EARLY END BLACKENING 
practically eliminated by improved cathodes. 


GREATER UNIFORMITY AND DEPENDA- 
BILITY are assured by constant inspections 
throughout manufacture and a double final 
inspection before delivery. 





BETTER PERFORMANCE in service results 
from more complete exhausting of impure 
gases: 


SMOOTHER, MORE UNIFORM PHOSPHOR 

COATING OF CORRECT THICKNESS, result- 
ing from new and improved manufacturing 
techniques, gives lamps better appearance and 
maximum light output. 


9 “DOUBLE - COIL” CATHODES help insure 
long lamp life and ruggedness. 


10 “BUMP” TESTED to assure sturdy construc- 
tion. 


] BALANCED PERFORMANCE .. . lamps are 
designed to work in perfect co-ordination 
with standard certified ballasts and starters. 


] MORE LIGHT FOR CURRENT CONSUMED 

... the result of over 60 years of continu- 
ous lamp research and manufacturing ...a pro- 
gram that started with Edison’s first lamp. 


GENERAL 4 ELECTRIC 





























































WAR IS TEACHING US 
this lesson! 


OW, when speed and efficiency 
mean so much, we all recognize 
eye-fag as a sly enemy—a saboteur 
that wastes our time, effort, and ma- 
terials. We're learning how better 
illumination can be put to work to 
speed hands and increase accuracy— 
to boost production! The “‘good 
lighting” of a few years ago is no 
longerconsidered good illumination. 
A typical new fixture aiding war 
production is the Goodrich High- 
lite, shown at right. Where skilled 
workers need high intensities with 
protection from glare, this deep- 
skirted reflector hides the light 
source from the field of vision. The 
heavy glass cover makes cleaning 
or maintenance a quick and easy 
operation: 

It is but one of 
hundreds of sizes 
and styles of Good- 
rich porcelain 


SOLD ONLY THROUGH ELECTRICAL WHOLESALERS 


OODRIC 


5 


Fes 


ELECTRIC 


© £-s | N A! 44 


enameled fixtures which meet every 
industrial lighting need. Literature 
on request. 


Protecting vital plants with flood- 
lighting—saving man-hours in 
production — Goodrich Industrial 
Fixtures are serving America’s war 
effort everywhere. 








PRI 














Goodrich Highlite Reflector 
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GENERAL OFFICES AND FACTORY: 4602 BELLE PLAINE AVENUE, CHICAGO, ILL 
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Better lighting such as installed at 
Vaughn Machine Company, reduces the 
possibility of spoiling materials and 
ruining tools and machinery through 
faulty work, Errors can be detected 
quickly and the fault corrected before 
any damage is done. The installation 
shown in this particular view consists of 
two lamp RF units on 10 by 10 foot 
spacing with the units on 104 
mounting in one section and 15 foot 
mounting in the other. After three 
months in service, the foot-candles 
measured 35. In addition, there are also 


for rt 








HIMV LIGHTING employed in high 
bay units spaced 9 feet at 25 feet 
mounting gives 60 foot-candles. 


ninety-six single lamp RF units em- 
ployed to provide supplementary light- 
ing. 

The other photograph shows the ma- 
chine and erection shop. Here the 400- 
watt mercury lamps are employed in 
high bay units. These are spaced 9 
feet apart and mounted 25 feet high. 
There are 60 foot-candles maintained. 


NEW STARTERS FOR 
F LAMPS 


One of the characteristics of fluores- 
cent lamps which has caused some an- 
noyance, has been its blinking at the 
end of life. The principle of operation 
of the new “no blink” type of starter is 
shown in the accompanying Fig. 1. It 
consists of a standard glow-type switch 
with a wire-coil heater element wound 
around a bimetallic arm. During nor- 
mal operation the glow switch functions 
in the usual way. However, when the 
lamp electrodes become deactivated and 
the switch makes repeated efforts to 
start the lamp, the heater element heats 
up and the bimetallic arm moves into 
contact with the front lead-wire sup- 
porting the bulb. This generally occurs 
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The New War Edition 
Lighting Guide That Shows You 


Send for This Free Guide to Make Certain You 
Are Not Overlooking Important Lighting Factors 
) Essential to a Smoother Flow of Increased Output. 


Many are the production problems 
in which lighting is an important fac- 
tor. For basic to all sustained and 
efficient production is the worker’s 
ability to see quickly, to see accu- 
rately, and to see easily. The worker 
can do none of these things without 
good lighting. 


Practical Solutions to 
Production Problems 


This new War Edition contains com- 
plete data on how to approach, ana- 
lyze and solve lighting problems. . . . 
How to analyze the seeing task and 
determine the lighting requirements. 
. .» Quick Reference Tables for de- 
termining the amount and kind of 
light required for each of the six major 
classifications of seeing tasks . . . also 
valuable data on Lighting as it relates 
to the problems of increased produc- 
tion, employee fatigue, accident re- 
duction, greater utilization of floor 
space, 24 hour operation, increased 
prevalence of employees with deficient 
vision and controlled conditions plants. 


Actual Usable Solutions 


of 21 Lighting Problems 


From the many specific lighting prob- 
lems submitted for solution to the 





Benjamin Engineering Staff, there 





have been selected for publication in 
this new book, the twenty-one prob- 
lems most frequently encountered by 
INDUSTRY CONVERTING TO 
WAR PRODUCTION. The practi- 
cal solutions of these probiems are 
illustrated by means of diagrams and 
layouts. It is the purpose of these 
problem solutions to provide you with 
practical solutions of similar prob- 
lems and to serve as guide in plan- 
ning new lighting installations and 
relighting projects. 


Authoritative ... Factual... 
Written in Non-technical 
Language 
This guide has been prepared to meet 
the pressing need for a reference book 
by the busy executive, plant man, 
and architect and all others inter- 
ested in the use of lighting as a pro- 
duction tool. In its preparation, full 
use has been made of the successful 
experiences of the many plants using 
Benjamin lighting equipment as well 
as data from reports and publications 
of the Illuminating Engineering So- 
ciety, RLM Standards Institute, The 
National Safety Council and the new 
“American Recommended Practice 
of Industrial Lighting” approved by 
the American Standards Association. 


7 + 7 + * ’ * . 7 + * . 7 * . - . 
This Manual Brings You Up-to-Date Data on Use of Lighting as a Production Tool! 


Contains pages on how to approach the lighting problem, how to analyze the seeing task, how to 
analyze the factors involved in proper equipment selection . . . also how to determine the proper 
amount of footcandles with special up-to-minute footcandle recommendation tables as guides. 


Here are a few of the twenty-one problem solutions given in this Manual 


How to Provide Efficient High Level Fiuo- General Overhead Lighting for High Bay 
rescent Lighting for Large Areas. Erecting Shops, Steel Mills, Foundries. 


Protecting Material in Open Vats from 
Contamination in Case of Broken Lamps. 


Fivorescent Lighting for Areas Requiring 
Moderately High Intensities. 


Glassteel Diffuser General Lighting of Soft, Lighting in Locations with Deteriorating 
Well Diffused, Glareless Quality. Effects of Steam Vapors and Moisture. 


* * * * * * * * * * * * * * * * * * 


High Level! Local Lighting over Extended 
Areas of Inspection or Assembly 
Benches. 


Safe Lighting in Atmospheres Containing 
Highly Flammable and Explosive Vapors. 


Local Lighting of Spray Booths. 


¥ we 
SOS ————— — 


ag; | oi \ Limited Edition! Mail this Coupon for your FREE Copy Today 


TRADE MARK . \ BENJAMIN ELECTRIC MFG. CO., DEPT. H, DES PLAINES, ILLINOIS 


; BS Please rush to me a complimentary copy of your new Book “Specifications 
WORLD LEADER IN INDUSTRIAL 


LIGHTING EQUIPMENT |\ 


DISTRIBUTED EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS 
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HELP SPEED 





War has placed a new strain 
on communication systems— 
on power lines—on public util- 
ities everywhere. The men re- 
sponsible for keeping these 
services working at maximum 
efficiency are finding the hours 
in a day too short. 


KLEIN'S 


nn Za 





Under conditions like these, 
good tools are doubly impor- 
tant. The high quality, the ex- 
treme care in manufacture, the 
time-tested design that charac- 
terize Klein tools—all are prov- 
ing their worth in aiding linemen 
and electricians everywhere. 


ASK YOUR SUPPLIER 


Foreign Distributor: International 


Standard Electric Corp., New York 
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after about twelve or fifteen starting at- 
tempts and results in short-circuiting 
the glow switch, thus eliminating any 
further attempts to start the lamps. 
When this occurs the lamp electrodes 
remain heated until the lamp is replaced. 
When a new lamp is installed, the 
starter resumes its normal function and 
the “no blink” switch remains open until 
repeated blinking occurs again. 

Another development is the four- 
terminal thermal-switch starters. Es- 
pecially useful on d.c. application, they 
(1) provide an adequate preheating 
period, (2) provide a higher induced 
starting voltage and (3) are inherently 
less susceptible to line voltage varia- 
tions. 

However, it must be remembered that 
over-all operation and lamp performance 
of fluorescent lamps is less satisfactory 
on direct current and the known pre- 


BIMETALLIC STRIP 
(ELECTRODE) 
































FIGURE II 


cautions about external resistance, re- 
versing switches, etc., must be carefully 
followed, 

Figure 2 illustrates the principle of 
operation of the thermal switch starter. 
It consists of two bimetallic strips and 
a filament type of heater coil. Of the 
four terminals, the two larger ones (A 
and D) go to the two bimetallic strip 
contacts and the smaller ones (B and 
C) to the starter heating element. On 
starting, the ballast starter heating ele- 
ment, and lamp electrodes are all in 
series across the line, since the starter 
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When Lighting Your Plant for 
Efficient Multiple-Shift Opera- 
tion, Insist on Lighting Units 
Bearing this Label. 


@ The multiple-shift day—vital to our war effort—is putting an increasing 
number of workers under the dual pressure of high-speed effort and unnatural 
working conditions. 


To meet these conditions—particularly on the “‘graveyard”’ shift, when human 
vitality lags—there can be no compromise on quantity or quality of lighting. 
When workers see easily, fatigue is delayed. This often means 5 per cent more 
output . . . corresponding reductions in errors and accidents. 


Adequate lighting—directed for maximum efficiency and energy conservation 
—depends to a large degree upon the basic design and construction of the 
lighting equipment. When you purchase lighting units bearing the RLM LABEL 
you know that exacting laboratory and engineering tests have proved them 
highly efficient, economical to maintain at their original lighting efficiency, able 
to withstand vibration and heavy duty service, and uniform in quality. 


Only Industrial Lighting Units built to exacting RLM Specifications and cer- 
tified by Electrical Testing Laboratories are permitted to carry the RLM LABEL. 
Write for booklet, ‘‘The Meaning of the RLM LABEL”. 


The Letters RLM Stand for Reflector and Lighting Equipment Manufacturers 
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contacts are normally closed. Thus the 
current which preheats the lamp elec- 
trodes also heats the U-shaped bimetal- 
lic strip which soon moves away from 
the vertical strip thus opening the con- 
tacts. But at this point the ballast, like 
all inductance, resists the attempt to 
stop the current flow by generating a 
voltage of its own, called the “inductive 
kick” which is usually sufficient to start 
the fluorescent lamp. Then the normal 
lamp operating current flows through 
the starter heating element and pro- 
duces enough heat on the bimetallic strip 
to hold the contacts open. 





A BUSY PLACE, the American Air- 
lines office at the New York Air- 
port. This room is 38-ft. by 150-ft. with 
a 104 foot ceiling. There are 30 foot- 
candles provided from Miller two lamp 
"50 Foot Candle” units. The units are 
placed on 9-ft. 2-in. centers in the ceil- 
ing and covered with louver-glass. 





Lighting a F 0 0 D PLA NT 


PROBLEM—To provide high-level general 
iHumination in an ice cream plant where 
cleanliness and high visibility for reading tem- 
perature and pressure gauges are very im- 
portant and essential. 


CONSTRUCTION DATA—The room area is 
80 by 48 feet, and the ceiling—finished in 
flat white—is 12 feet high. Walls are tile 
and flooring is brick. Work done requires 
close attention to the dials and gauges on 
the ice cream manufacturing machinery. 


SOLUTION OF PROBLEM—The genera! 
illumination is provided by continuous rows 
of recessed troughs for single 40-watt 48-inch 
white mazda fluorescent lamps. The rows are 
spaced 6 feet apart. Each row is made up 
of 8-foot reflector sections with two 40-watt 
lamps end to end. Each section contains one 
Tulamp ballast which corrects power factor 





CONTINUOUS ROWS of recessed troughs for fluorescent lamps provides general illumina- 
tion in this ice cream plant. 





tae 
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PLAN VIEW showing spacing of continu- 
ous troughs. 
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and minimizes stroboscopic effect in this 
manufacturing plant. 


RESULTS—The average general illumination 
provided is 35 foot-candles in service. 
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SIMPLE...FAST... 
and ECONOMICAL 
to INSTALL 





Construction® of HAZARDEX 
Assures Long, Trouble-Free Service 
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Coated copper conductors 


Hazacode Rubber Insulation, 
600 volt thickness, N. E. C. 
Standard 


Heavy braid composed of 
paper twine and cotton threads, 
forms a strong fibrous protective 
covering over the rubber insu- 
lation 


Folded paper tape spiralled 
over each individual conductor 
cushions and guards the con- 
ductors from mechanical injury 
Moisture-proofed cord fillers 
laid in interstices act as rip 
cords in stripping off the outer 
jacket 

Paper separator prevents the 
covering compounds from com- 
ing through 

Outer braid of heavy cotton 
yarn, closely woven, thoroughly 
saturated with moisture-repell- 
ing and flame-resisting com- 
pound. 


*Subject to modification to conform to 
War Production Board restrictions. 





w HAZARD 


Insulated Wires and Cables 





NEEDS NO CONDUIT 


A non-metallic sheathed cable 


for circuits of 600 volts and less, 


open or concealed work 


The economy and simplicity 
of Hazardex installations make it un- 
usually desirable today for wiring 
within limits prescribed by the Na- 
tional Electrical Code. Protected by a 
non-metallic sheath, Hazardex can be 
used for both open and concealed 
work in locations that are reasonably 
dry and where cable will not be ex- 
posed to undue abuse. Standard wir- 
ing devices may be used. 

Let Hazard Engineers help you 
plan jobs these days. They can show 
you ways to save money... time... 
and vital materials — help the whole 
war drive. 


HAZARD INSULATED WIRE WORKS 
DIVISION OF THE OKONITE COMPANY 
Works: Wilkes-Barre, Pennsylvania 
Offices in Principal Cities 
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Plug-in Duct 


This new Saflex plug-in duct supplies 
current or electrical energy to the many out- 
lets demanded in industry. This new duct 
is available in capacities of 250, 375, 500, 
750 and 1000 amperes, in 2- and 3-wire 
single phase, 3-phase and 4-wire service. It 
utilizes round, tubular buses for 250, 375 
and 750 capacities and solid, round busbars 
for 500 and 1000 amperes. These round 
busbars are contained in a steel housing 
which is produced in standard 10-ft. lengths. 
Six openings are provided on each side of 
a 10-ft. length of Saflex duct and will 
accommodate 12 plug-in units. Square D 
Company, 6060 Rivard St., Detroit, Mich. 





SQUARE D SAFLEX PLUG-IN DUCT 


Bus-Drop Cable 


A new nonrubber flexible Flamenol bus- 
drop cable for 600-volt branch circuits has 
been announced. Besides using no rubber, 
it requires no conduit. One end of cable is 
inserted into knockout of plug-in box of bus 
system, by using a conventional squeeze- 
type fitting. The cable is then run horizon- 
tally to a point above the machine. Here the 
cable is looped through and supported by a 
porcelain spool insulator connected by a 
spring to a supporting wire. The cable then 
drops to terminate at the switch box of the 
machine tool. Cable is highly resistant to 
oils and coolants and will not support flame. 
The conductors are soft-drawn, dry-bright- 
annealed, stranded copper. They are pro- 
tected by a coating of tin or other suitable 
material. The three insulated conductors 
are twisted together with the ground wires. 
General Electric Co., Schenectady, N. Y. 





G-E FLAMENOL BUS-DROP CABLE 








BEAR 


INDUSTRIAL BALANCING MACHINE 


Industrial Balancer 


This floor type industrial balancing ma- 
chine, Model 370, is availabie in three bed 
iengths. The larger type wiil accommodate 
armatures or other bodies weighing up to 
1000 Ibs. and having arbors or shaft exten- 
sions up to three inches in diameter. Static 
and dynamic unbalance is checked simul- 
taneously while the body is rotating. A size 
and type is available for all rotating bodies 
from 1 to 1000 Ibs. capacity. Floor models, 
a small bench model and a pit type are 
available. Bear Manufacturing Company, 
Industrial Division, Rock Island, III. 





SPERO INDUSTRIAL UNIT 


Fluorescent Unit 


This new 1U260 fluorescent unit for two 


100-watt tubes is for industrial use. All 
wiring and auxiliaries and starters are 
mounted in raceway above reflector. One- 
piece removable reflector is held by four 
thumb screws and can be readily dropped 
for cleaning. Reflecting surfaces are fin- 
ished in “Plastox” white. It is furnished 
for both chain or rigid suspension. Knock- 
outs provided in top and ends for conduit or 
flexible cable mounting. A five position 
adjustable bracket is provided for chain 
suspension. The Spero Electric Corp., 
18222 Lanken Avenue, Cleveland, Ohio. 





EXECUTONE COMMUNICATION SYSTEM 


Communication System 


A two-way communication system 
adapted for air raid use in industrial plants 
and buildings. Forty building sectors can 
be served by master and remote units. The 
remote stations connect to a master unit in 
chief air raid warden’s office. An auxiliary 
amplifier at the master location permits 
high power broadcasting of simultaneous 
messages to all of the remote stations. 
The master station is arranged with an 
annunciator type of pushbutton selector to 
call or receive calls from individual remote 
stations. Remote stations in smaller areas 
are desk-type units. Trumpet models serve 
larger areas. Each is designed to permit 
sector wardens to talk back to chief warden 
at some distance from station itself. Execu- 
tone, Inc., 415 Lexington Ave., New York. 


Panelboards 


A new line of magnetic circuit breaker 
panelboards has been announced. The over- 
load operation is magnetic, not thermal, 
therefore breaker produces no heat and cur- 
rent carrying capacity and instantaneous 
trip point is always the same. Breakers will 
allow passage of inrush current but will 
open instantly on short circuit. Can be 
closed immediately after opening on over- 
load, as no time is required for trip element 
to cool. Breakers are equipped with mag- 
netic blow out contacts which quench the 
arc. Standard construction is double branch, 
neutral at top, main lugs or main breaker at 
bottom. Available in 15, 20 and 25 ampere. 
Single branch panelboards for column 
mounting can be supplied. Kolton Electric 
Mfg. Co., 123 New Jersey Railroad Ave- 
nue, Newark, N. J. 





KOLTON PANELBOARDS 
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Look at the sectional view above. 
A threaded sleeve, carefully ma- 
chined and perfectly fitted, pro- 
vides an explosion - proof wiring 
chamber. Wires between connec- 
tion block and shock - absorbing 
socket are sealed in. A solid wall 
of protection, for any hazardous 
location; explosions are trapped 
inside. They can’t get out to 
endanger life and property. 

That same care and engi- 
neering skill go into the 
designing and making of 
every one of hundreds of 
Appleton Explosion- Proof 


HOW ALL APPLETON 
EXPLOSION - PROOF FITTINGS 
PROTECT LIFE AND PROPERTY 
IN HAZARDOUS LOCATIONS 








types—a vast and COMPLETE line 
with exactly the right fitting for 
every need. All made in Appleton’s 
own foundries and fabricating 
plants, and tested by Underwriters’ 
Laboratories to meet highest safety 
standards. They conform to every 
code requirement and offer a wide 
margin of safety. 
Don’t take chances with 
hazardous locations; most 
of them are vital to war pro- 
duction. Install Appleton 
Explosion-Proof Fittings 
— they’re “STANDARD 
FOR BETTER WIRING!” 





- 
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SOLD THROUGH WHOLESALERS 


APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE * CHICAGO, ILLINOIS 


Branch Offices: NEW YORK, 76 Ninth Avenve * DETROIT, 7310 Woodward Avenue * CLEVELAND, 
1836 Euclid Avenve * SAN FRANCISCO, 655 Minno Street * ST. LOUIS, 420 Frisco Bldg. © LOS 


ANGELES, 100 North Santa Fe Avenue 
6 N. Twenty-first Street « 





. ATLANTA, 203 Luckie Street, N.W. . BIRMINGHAM, 
MINNEAPOLIS, 305 Fifth Street, S. * 


PITTSBURGH, 418 Bessemer Bidg. 


Resident Representatives: Baltimore, Boston, Cincinnati, Dallas, Denver, Kansas City, 


Milwaukee, New Haven, New Orleans, Philadelphia, Seattle. 
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FOR 
"WALKIE 
TALKIE” 





































Absolute dependability, compactness and minimum 
weight are the controlling factors in the selection of 
component parts for "Walkie Talkie" radio equipment. 
Ward Leonard Wire Wound Resistors meet these re- 
quirements so perfectly that today vast numbers of 
them are in use in this all-important service. This is 
but one of the many Ward Leonard products used by 
our armed forces. We offer our facilities to manufac- 
turers engaged in Victory Production to develop and 
produce the necessary electrical controls. 


RESISTORS Electric control @w) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY, 28 South Street, Mount Vernon, New York 








Tough Lamps for Tough Service 


GUARANTEED Not to Crack 
Due to Climatic Conditions 


Radiant Hard Glass Lamps are guaranteed to with- 


HARD ASS stand sudden temperature changes caused by rain, 
LAMPS sleet or mist without cracking. Used outdoors and 


indoors by leading industries for dependable lighting 
at a saving in upkeep cost over standard glass lamps. 
Sizes range from 500 to 2500 watts, with mogul base 
and a special 500 watt lamp with medium screw base 
is available. Radiant also makes standard glass and 
hard glass lamps from 50 to 10,000 watts for various 
applications. Write for details. 


SWB 







LAMP CORPORATION 
260 Sherman Avenue, Newark, N. J. 


Manufacturers of Concentrated Filament Type Precision Lamps 
from 50 to 10,000 Watts for the following types of service 


PROJECTION + SPOTLIGHT « FLOODLIGHT « AERONAUTICAL 
MOTION PICTURE PRODUCTION +« SOUND REPRODUCTION 
SPORTS LIGHTING & GENERAL SERVICE 
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Transformers 


A new line of 2400 volt air-cooled indus- 
trial transformers has been announced, By 
tapping an air-cooled transformer to the 
power line at the point where a lighting 
circuit is required, the voltage is reduced 
irom the power potential to the necessary 
lighting requirements. If the main feeders 
are of the high voltage insulated type, the 
normal voltage of a plant could be changed 
from 440 to 2400 volts. These transformers 
are now available in sizes from 1.5 kva. 
in single phase design and from 3 kva. to 
50 kva. three phase design. They can also 
be furnished in three phase designs with 
primaries of 240/480 and 600 volt in sizes 
from 3 kva. to 50 kva. The 2400 volt pri- 
mary transformers are designed with 5 per 
cent taps in sizes from 5 kva. to 50 kva. 
Acme Electric & Mfg. Co., Cuba, New 
York. 





ACME AIR-COOLED TRANSFORMERS 


Load-Center Unit 
Substations 


New standardized load-center unit sub- 
stations are now available in sizes ranging 
from 100 to 2000 kva. These factory-built 
units can be installed anywhere in industrial 
plants or power distribution centers, saving 
‘eadroom, floor space and long secondary 
runs of heavy copper. Unit consists of 
metal-enclosed incoming-line section, a 
throat-connected transformer and a low 
voltage feeder section. On high voltage side 
pothead, disconnect switches, oil fuse cut- 
outs, metal-clad switchgear or direct con- 
nection through terminal box can be sup- 
plied. On low voltage side, stationary or 
drawout air breakers, electrically or manu- 
ally operated, are furnished. Transformers 
can be oil immersed, dry type or non-in- 
flammable Chlorextol liquid-filled. Standard 
load-center unit substations are available 
for either indoor or outdoor service. Allis- 














Chalmers Mfg. Company, Milwaukee, Wis. 
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on all types of 


ELECTRICAL WIRE 





In the fact-filled pages of the 1942 Electrical Buyers Reference, 16 wire manufac- 
turers have boiled down into compact, easy-reference form all essential data on 
their wire products. These manufacturers have included information to help you 
compare, select, specify and buy electrical wire; they've listed dimensions, resist- 
ance, other standard specifications and usage-recommendations for all types of 
wire, also branch offices, warehouse addresses, etc.—all possible "buying-aid" 
information to save your time. 

This condensed "Briefalog" form eliminates the bother of searching through 
assorted catalogs of various manufacturers. 254 other manufacturers of electrical 
and kindred equipment tell similar product stories in this complete compilation of 
supply sources. Turn to Electrical Buyers Reference first for help in solving your 


purchasing problems. 
ZA THESE 16 WIRE MANUFAC 
> ie —— ANSWER YOUR QUESTIONS | 





Hazard Insulated Wire Works 
American Steel & Wire Co. 
Okonite Co. 

Rockbestos Products Corp. 
John A. Roebling's Sons Co. 
American Brass Co. 

Callite Tungsten Corp. 
General Electric Co. 

General Electric Supply Corp. 
Graybar Electric Co. 

Hoskins Mfg. Co. 

Triangle Conduit & Cable Co. 
United States Rubber Co. 
Insulation & Wires Inc. 


Okonite-Callender Cable Co. 


ELECTRICAL BUYERS REF 








330 West 42nd Street 
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Electrical Buyers Reference ‘‘BRIEFALOGS"’ 


Westinghouse Electric Supply Co. 


1 . GE A McGraw-Hill Publication 
a | aoe ok 
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HERES COMPLETE INFORMATION 


TURERS 
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New York 
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Indoor Potential Transformer 
with Primary Fuses 












Current and Potential 


TRANSFORMERS 


Designed for the highest accu- 
racy in instrument and metering 
service, fulfill all requirements 
of NEMA and AIEE and ASA. 


Built in Dry Type up to 7200 
Volts; higher voltages, immersed 
in oil. 











Indoor Bus Bar 
Current Transformer 










Uptegraff standards of engi- 
neering and manufacturing give 
assurance of “Quality and Serv- 
ice.” Tell us your requirements 
in Transformers of any type. 







Standard Type CR 
Current Transformer 


1. CO: 


© +PENN'A+USA 
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SESCOTTDALE + - 




























REFLECTORS OF PROVEN DESIGN 


The OAMCO line includes every size, style and type of reflector for industrial 
and commercial use. Whatever your requirements are, you will find OAMCO 
reflectors engineered to do the job perfectly—designed for maximum lighting 
OAMCO reflectors are 
approved by the Electrical Testing Laboratories and are in accordance with 
the specifications of the RLM Standards Institute. Send today for our catalog 
showing the complete OAMCO line. 


efficiency—manufactured for long years of service. 


OVERBAGH & AYRES MFG. CO. 


MEMBER OF THE RLM STANDARDS INSTITUTE 


411 SOUTH CLINTON STREET © CHICAGO 
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Blackout Relays 


The new quick-acting mercury relays, 
designated as BF and CF, are now availa- 
ble for blackouts and defense applications. 
The circuit is made and broken in a her- 
metically sealed chamber under hydrogen 
pressure. Relays cannot be affected by 
dust, dirt, moisture, corrosion, or subject to 
arcing or pitting contacts. Relays have low 
contact resistance and are explosion proof. 
When coil is energized the plunger is pulled 
down and displaces the mercury, causing 
mercury to rise in steel chamber until con- 
tact is made with the electrode. The BF 
relay has capacity up to 30 amperes and the 
CF up to 65 amperes. Durakool, Inc., 1010 
N. Main Street, Elkhart, Indiana. 


INSULATOR CAP 















BODY INSULATOR 


Gu 


COMPRESSION 
INSULATOR 


SEALING 
GASKETS 


CERAMIC ————— 


ELECTRODE TIP 









BF 
RELAY 


PATENTS 
PENDING 


DURAKOOL RELAY 


Fluorescent Fixture 


A new line of fluorescent fixtures for 
industrial use. One of the features is a tube 
tray, attached to the trough, to hold the 
lamps while the maintenance man is re- 
lamping or cleaning the fixture. Starters 
are accessible from outside; can be re- 
placed without removing tubes from unit. 
Reflector is detachable from trough by un- 
screwing two wing nuts. Unit is made for 
40 watt, 48-inch tubes and available in 


either two- or three-light models, for use 
or. 110-125 volt, 60 cycle a.c. Provision is 
made in the two-light type for addition of 
an extra tube and ballast if user should 
want to increase lighting capacity. La Salle 
Lighting Products, Inc., 
Buffalo, N. Y. 


143 Seneca St., 





LA SALLE INDUSTRIAL UNIT 
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TRICO AUTOMATIC OILER 


Automatic Oiler 
This visible automatic oiler is for use on 


elevator door checks. It supplies the cor- INSTALLED 
rect amount of oil at the right time. In- | 

stallation can be made quickly and inex- | 

pensively. No attention is required excep‘ WITH 

to keep a supply of oil in the reservoir 

The crystal-clear bottle tells at a glance 


in a Se 5 SCREWDRIVER, 
kee, Wis. .* 
WRENCH 


OR PLIERS 


No special tools 
required for rapid, 
safe connection of 
this high strength, 
low cost terminal 


faelalal-.44°) a 


SQUARE D THUMB SWITCH 


Thumb Switch 


Class 9390 thumb switch has been de- 
signed primarily for use on military air- 
craft, tanks, etc. Contact is made by press- 
ing and holding the metal button. On re- 
lease the circuit is opened. Both movements 
are snap action. Switch is provided with | 
hexagon top flange with threaded throat. 
Mounting may be on a panel or in a casting. 
Wiring is to bottom terminals No. 6-32 
round head screws equipped with lockwash- 
ers. It is designed for flush mounting to 
signal position of doors, landing gears, 
brakes or other movable parts of commer- 
cial or military aircraft. The rating is 15 
amps. at 24 volts d.c., single pole, double 


break, inductive or non-inductive. Square Re 
D Company, 6060 Rivard St., Detroit, Mich. BURNDY 107 EASTERN BLVD NEW YORK " N. Y. 
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Trailing Cables are 
“CRITICAL MATERIALS” 


Cable conservation always pays but under present conditions 
almost any steps to prolong use and postpone replacement are 
justified. . It is the duty of everyone to use present equipment just 
as long and as fully as it can be used. 

If you are using TIREX Trailing Cables you are using as good 
cables as can be made for the purpose. They deserve the best of 
care. They should be kept at work while we are at war and not 
replaced until they really are past their usefulness. If they become 
damaged they should be repaired. If they break or get cut they 
should be spliced or patched. 

With all of our resources focused on one objective — the win- 
ning of the war — it is still our desire to help you in every way we 
can. We shall be glad to discuss with you ways and means of keep- 
ing your present Simplex cables operating up to their full load 
capacity. 


& Cable Co., 79 Sidney Street, 


a Ala Cambridge, Mass. 


Simplex 












WIRES and CABLES | 
ontacts 





Principle 


(Ware Link Contacts) (Fuse Blade Contacts) 


Only WARE HI-LAG FUSE has it e e e 





HEAVY Double Surface SPRING TENSION CONTACT 


A look inside proves why WARE HI-LAG Fuses end 
overheating, false-alarm blows and costly shutdowns. 


Those Heavy Wide (¥" x Ye") Lock Washers of Spring 
Steel, bolted with Large Steel Bolt, provide a wide double 
surface spring tension contact comparable only to powerful 
Fuse Blade connections. 


WARE HI-LAG Fuses are aiding defense plants in main- 
taining continuous, uninterrupted service. Write for WARE 


HI-LAG FUSE Brochure. 


Certified to comply with Federal 
Specifications W F-803A; Type Il 


APPROVED BY UNDERWRITERS 


WARE BROTHERS 


4410 W. LAKE ST., CHICAGO 











* * 






EQUIPMENT, 


[FROM PAGE 91] 


| 
| 
| Relay 


A new series-multiple relay provides a 
simple means whereby a series street-light- 
ing circuit can control another series circuit 
or any nearby multiple circuit, for normal 
or blackout control. Known as Type RIL 
Novalux relay, the unit consists of a small 
a.c. contactor mounted on and connected to 
the secondary of a Type IL transformer. 
With the transformer supplied from a series 
circuit, the relay will be energized as long 
as current flows in series circuit. Contacts 
may be open to de-energize any circuit con- 
nected to it when the series circuit is shut 
down, or closed to turn on blackout lighting 
for the duration of the blackout. Relay is 
protected from weather by a_ removable 
cast iron cover. Its transformer is a closed- 
core type operating at high power-factor. 
Series-circuit leads and load leads are 
brought out separately through porcelain 
bushings in bottom of transformer. Gen- 
eral Electric Co., Schenectady, N. Y. 





G-E RELAY 


Black Cable Paint 


A black cable paint, known as No. 737, 
with weather resisting properties has been 
developed. It is said to be oil and water- 
proof, flexible and flame resistant one hour 
ifter application to cable. It is also highly 
resistant to corrosion fumes and heat. For 
ipplication to all cables, such as power, 
control, degaussing, motor leads, splices, 
etc. No. 737 is supplied at heavy brushing 
consistency and provides a build-up of 8 
mils per coat. Air dries in 15 minutes and 
may be thinned with No. 220 thinner when 
necessary. It is supplied in 1, 5, 30 and 55 
gallon containers. John C. Dolph Company, 
168 Emmett Street, Newark, N. J. 
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Terminal Blocks 


The Curtis built-up terminal blocks are 
now available in kit form—sets of parts 
unassembled. Parts have been assembled in 
two kits. The CDM-100 contains 50 center 
harriers and terminals while the CDM-101 
kit contains five sets of end barriers, mount- 
ing brackets, marking _ strip, 


threaded | 


through rod and other necessary hardware. | 
The moulded parts have a tensile strength | 


of 4000 pounds per square inch. The volt- 
age breakdown at 60 cycles (50 per cen‘ 
relative humidity) is approximately 375 
volts per mil. All blocks that are assem- 


bled at the factory are subject to a 2500 | 


volt flash test to ground. Curtis Develop- 
ment & Mfg. Company, 1 N. Crawford Ave., 
Chicago, II. 





CURTIS TERMINAL BLOCKS 


x 
Melting Pots 


The new type P Chromalox melting pots 
for solder, lead, 
metal are rated from 250 watts to 9000 
watts for operation on 115, 230 and 460 
volts, single phase a.c. Melting capacity is 
from 10 to 920 Ibs. of load, depending 
upon size of melting pot. Smaller size pots 
rated 500 watts to 1380 watts for 115-230 
volt operation are heated by Chromalox 
ring units clamped to crucible bottom 
within insulated jacket. The pot rated 
250 watts for 115 volt, single heat opera- 
tion only, has 3 ft. of flexible conduit 
with attachment plug. Some of the fea- 
tures are—heating elements and electrical 
connections enclosed within insulated jacket ; 
low radiation losses and maximum eff- 
ciency. Edwin L. Wiegand Company, 7500 
Thomas Blvd., Pittsburgh, Pa. 





WIEGAND MELTING POT 
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Hlow to UP Your 


War-Plant Lighting Levels 


FAST and ECONOMICALLY! 





Wheeler Fluoreseent Lighting Layouts save 


experimenting... give more light per watt! 


When war-production demands 
new high lighting levels in plants, 
there’s no time for cut-and-try 
experimenting. Specify Wheeler 
Fluorescent Lighting Fixtures laid 
out with the backing of Wheeler's 
61 years’ experience, and you'll get 
the full specified lighting intensity 
economically ... from the instant 
the installation goes to work! 

Wheeler Fixtures are engineered 
to give you production-boosting 


fluorescent lighting at its best... 


cool, glareless lighting, 24 hours a 
day, without objectionable flicker. 
They provide the higher lighting 
intensities demanded in today’s pro- 
duction . . plus the inherent power- 
economy of fluorescent lamps. 

The Wheeler line includes rug- 
ved, easily-installed fluorescent 
units for any plant requirement. 
Wheeler Lighting Engineers are 
always available to help you select 
the best type for your needs and 


plan efficient layouts. 


Write for useful new Bulletin, “Wheeler Fluorescent Lighting Equipment”. 


WHEELER 


REFLECTOR CO 


PANY 


275 CONGRESS ST., BOSTON, MASS. 
| 


New YORK - CLEVELAND - REPRESENTATIVES IN PRINCIP f CITIES 














THE LONG LIFE THAT 
MOTOR USERS’ GET 
WITH WESTINGHOUSE 


cS po 


S/MPLY 0 Ses. 





-SAUST ANOTHER REASON . 


ae 


yEo/ 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING 
COMPANY 
E. PITTSBURGH, 
PENNSYLVANIA 












| Rewinding for 
Wartime Service 


> 


| and feed in the upper 


| ing the coil groups. 


| tit” 


[FROM PAGE 23] 


Coils 
1. Wind on a hairpin loop form in a 
winding machine equipped with a direct 


geared revolution counter. Use the very 


best grade of copper magnet wire—the 
insulation enamel with cotton 
covering. 

2. Sleeve the start and finish lead of 
the coil with tightly woven cotton sleev- 
ing and tape in with a }-in. cotton tape. 
Wrap tape around both ends of the coil 
up to the slot portion. 

3. Form the coil into a diamond shape 
taking the following 
important precautions: 


being 


with curved noses, 


A. Leave the straight portion of the 
coil longer each 
than the width of the stator core. 
This prevents the bend from oc- 
curring too close tg the stator 
core and cracking the protrud- 
ing slot insulation. 

B. Shape the curved nose into the 
coil in such a way as to allow the 
coil noses to lay parallel to one 
another—thus preventing 
sure at the coil ends. 


§-in. on side 


pres- 


Slot Insulation 

1. Slot insulation shall consist of one 
main trough of .005 to .020 (space per- 
mitting) 100 percent rag paper, and one 


upper and one lower inner trough con- 
sisting of .005 to .015 (space permit- 
ting). Systolite paper, and one half- 


round maple wedge. 

2. Extend the main trough 4-in. 
of the stator core, and the 
inner troughs 4-in. on each side of the 
| main trough; the maple wedge $-in, on 
each side of the stator core. 


on 


each side 


Assembly 

1. Feed the lower coil, including a sec- 
the into the lower 
trough—the edges of which are creased 
over and overlapping each other to form 
a complete box around the lower coil. 

2. Insert the upper secondary trough 
coil and insulate 
the same as the lower. Insert the maple 
packing the coils down in the 
slot below the edges of the main trough 
and the surface of the iron core. 

3. Insert the phase insulation separat- 
This shall consist 
ot .015 varnished canvas, placed between 
the protruding ends of the upper and 
lower secondary troughs; to form com- 
and insulation the 
phases at a vital point. 

4. Connect the coils in the groups to 
another 
connection. 


tion of taped ends, 


wedge, 


plete separation of 


what we call a “series 
This permits an indi- 


taken out of 


one by 


vidual coil to be 





service 


Gu 





and 
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LIGHTING UNITS 
ALL HAVE CORRECT 
BASIC DESIGN 









































CONSTRUCTION 











FEATURES 















































% When you sell QUAD 


Lighting Units 


you 


sell 


products scientifically de- 


signed to give your cus- 


tomers the highest lighting 


efficiency. Full line of in- 
dustrial and floodlighting 


equipment — incandescent 


—fluorescent — mercury 


vapor. 


It's the 


stays popular. 





NO. 1184-M 


RLM THREADED 
DOME REFLECTOR 


line that 


QUADRANGLE MFG. COMPANY 


Migr. of 


32 SO. PEORIA ST. 


I encesoech ede 


and out Fluorescent 
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in case of an emergency. Insulate the 
jumper connections with a varnished 
cambric (spaghetti) tubing, or heavy 
dry cotton sleeving and a_ varnished 
tubing over the connection. 

5. Test the winding between phases 
and to ground with 18,000 volts before 
the “star” or “delta” connections are 
made. Make the final connections and 
apply a current amounting to full load 
plus breakdown—allowing the stator 
coils to heat and drive out moisture. 
Submerge the heated stator in the dip- 
ping varnish with the slots in a vertical 
position to allow the air to escape and 
the varnish to penetrate into the cooling 
and contracting stator windings. 

6. Use baking varnish which is very 
high in acid and water resistance, sub- 
merge the entire job. 

7. Drain the stator, with the slots in 
a vertical position after dipping. Then 
place in an oven and bake at about 220 
deg. F. for eight to ten hours. 

8. Repeat the dipping and _ baking 
process twice for motors operated under 
normal conditions. For motors operated 
under acid and moisture conditions the 
process is repeated up to six times. 

9. Spray finishing coat of air drying, 
oil resisting varnish on the winding, to 
prevent oil or grease coming in direct 
contact with the. baking varnish and 
to make a lasting and serviceable job. 

In open slot jobs, the coils of both 
armatures and stators should, of course, 
be taped in the slot portion, and all 
around the coils. In that case, a simple 
pressboard separator between the top 
and bottom coils in the slots will suffice. 
In the case of larger jobs, and those 
that will not fit in the dip tank, the coil 
should be completely insulated and im- 
pregnated before it is installed. Then 
a finishing coat of air-drying, oil-proot 
varnish should be sprayed on. 

It must be remembered that we 
in the motor repair and rewinding 
business receive into our shops motors 
of all types that have been correctly and 
incorrectly applied—subjected to any 
and all conditions. Since we cannot in- 
vestigate all cases of misuse or mis- 
application, it is extremely necessary 
that we build into our rewind jobs, the 
very best of quality, to have these jobs 
stand up under these abuses. It may 
cost us more per job in labor and ma- 
terial in the first instance, but the 
satisfaction of knowing that there is re- 
serve material and quality in each job 
to withstand even the most severe serv- 
ice—and the reality of having a mini- 
mum amount of guarantee and repeat 
jebs, will prove to be most economical 
in the final analysis. Our rewind jobs 
must withstand the punishment and 
abuses inherent in continuous operation 
in wartime industries. 
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THE NATION'S 
WAR PRODUCTION... 


_ Sola Transformers 


eae 


COLD CATHODE... 


Take these assembly lines of the 
Federal Electric Company, Signal 
Division, for instance, where de- 
pendence on reliable lighting is most 
forcefully demonstrated. They can’t 
afford to take chances with their 
illuminating equipment. It must be 
as nearly 100% trouble free at all 
times as it is humanly possible to 
make it. 
ask for bulletin 
JLT-67 


FLUORESCENT LIGHTING 
Specified and used in many impor- 
tant air fields and defense plants, 
Sola fluorescent lamp ballasts guard 
against untimely failures and costly 
production delays. Their efficiency 
prevents excessive drain on already 
overloaded supply lines. Their small 
size permits use of compact fixtures, 
releasing excess vital materials for 
other use. Standard or constant 
voltage units available in single or 
2-lamp capacities. 
ask for bulletin 
JFL-O6 


MERCURY VAPOR LAMPS 
The high power factor (98%+-) of 
Sola Mercury vapor lamp trans- 
formers iniposes no wattless load on 
power systems. Completely inde- 
pendent of line voltage changes, 
they prevent lamp outage due to 
line voltage drops and increase lamp 
life by insuring perfect 
lamp operation regard- 
less of line voltage levels. 
ask for bulletin 

jmy-81 



































SOLA ELECTRIC CO. 


2525 CLYBOURN AVE., CHICAGO 








Keep Up-to-Date on new developments 


through this FREE SERVICE = es es 8 8 8 


Electrical Contracting brings you the 


latest literature of leading manutac- 


turers without cost or obligation. 





WIRING DEVICES 


A new 24-page catalog on GE. 

wiring for underfloor electrical 
distribution in cellular steel Q-Floors. 
Diagrams and cutaway photographs 
illustrate how fittings and accessories are 
installed. General Electric Co. 


DISTRIBUTION SYSTEMS 
Bulletin No. 65, consists of 20 


m™ pages of description and _illus- 
trations on Busduct light and power dis- 
tribution equipment for industrial plants. 


Frank Adam Electric Co. 


SWITCHES 
Bulletin 12D features flush and 


surface switches, and accessories. 
It covers momentary contact switches, 
slow break toggle switch and reciprocat- 
ing heater type surface switches. The 
Hart Manufacturing Co. 


LAMPS 


4 An 8-page folder illustrating 
fluorescent and_ incandescent 
lamps. It shows charts on efficiency and 
lumen maintenances. Champion Lamp 


Works. 


* 


BALANCING MACHINES 


Catalog illustrating six models of 

static and dynamic industrial bal- 
ancing machines, including bench, floor 
and pit type. Bear Manufacturing Com- 
pany. 


FUSES 
Bulletin No. 4500-C tells how to 


overcome unnecessary — shut- 
downs due to faulty fusing and poor 
fuse and clip contact, and how to keep 
up today’s ever increasing production 
schedules with less maintenance cost. 


Trico Fuse Mfg. Co. 


WIRING DEVICES 
7 Catalog No. 42, consisting of 76 


pages, features wall plates, 
switches, surfex, weatherproof line, con- 
venience outlets, polarized and _ twist- 
lock, circuit-breaking, fluorescent, lamp 
receptacles, and sockets. Pass & Sey- 
mour, Inc. . 


CUTOUT MATERIAL 
Ss Bulletin No. 410 illustrates and 


lists plug fuse, unfused neutral 
plug, cartridge fuse, covered plug fuse 





Circle numbers, sign and paste on your letterhead and mail in an envelope. 








ELECTRICAL CONTRACTING 
330 West 42d St. 
New York, N. Y. 


123 4 5 6 7 


Please send me without obligation, manufacturers’ literature 
herein described and identified by numbers circled below. 


8 9 10 11 12 13 14 15 
16 17 18 19 20 21 22 23 24 25 26 


June 


(Not good after August 1) 








| | PPPPTTITTTITT TTT (i) ) Gee ee 

SE ok cc cd ec des cree ce css eee esecesenceedbseocsnceseveeees 

Terr TS err TT TTT TTT TTT TTT Tere Lt 

GREE ceccccocecccvaccseesecceccessececccses STATE... cccccceees 
96 


and panel cutouts. Also fused entrance 
switches, battery switches and ground 
clamps. Heinemann Electric Co. 


OIL CIRCUIT BREAKERS 
9 Catalog 3130 describes and illus- 


trates small oil circuit breakers 
designed for use on a.c. circuits in in- 
dustrial plants and power houses where 
interrupting capacities of 50,000 kva. 
are required. Roller-Smith Company. 


FLUORESCENT FIXTURES 
A 4-page folder illustrating and 


1 0 describing fluorescent fixtures for 
industrial use. Also a fluorescent strip 
with new convenience features. LaSalle 
Lighting Products, Inc. 


QUICK SELECTOR CATALOG 


1 1 A 64-page 1942 revision of the 

“Quick Selector Catalog’’. Sub- 
jects covered include safety switches, 
nofuse breakers, multi-breakers, panel- 
boards, motor control and motors. West- 
inghouse Electric and Manufacturing Co. 


RESISTORS 
1 Catalog 18, consisting of 16 


pages, lists stock items in rheo- 
stats, resistors, tap switches, chokes and 
attenuators. It gives illustrations, de- 
scriptions, ratings and prices. Ohmite 
Manufacturing Co. 


LUBRICATION 
1 Bulletin No. 4600-OB illustrates 


and explains the ways and means 
of preventing oil waste, shutdowns of 
machinery due to improper lubricating. 


Trico Fuse Mfg. Co. 
FLUORESCENT LIGHTING 
A folder illustrating and describ- 


14 ing the Compco “RF"’ industrial 
fluorescent lighting fixture. It also gives 
specifications and distribution curves. 
Commercial Metal Products Co. 


MOTORS 


A 24-page catalog illustrating 

1 and describing this complete line 

of fractional horsepower universal 

(series) motors. The Dumore Company. 
[Continued on page 97] 
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.trial applications. 





PANELBOARDS 
1 Bulletin PB describes and illus- 


trates this new line of magnetic 


circuit breaker panelboards. Kolton 

Electric Mfg. Co. 

BLOWERS 

17 Catalog 303 consists of 16 pages 
of data on forwardly curved 


blade wheel, Type H and backwardly 
curved blade wheel, Type HB, blowers. 
Autovent Fan and Blower Division, The 
Herman Nelson Corp. 


WELDER 
1 Bulletin 501 describes the de- 


sign and operating features of 
the standard pedestal welder. Also 
many illustrations are shown. Progres- 


sive Welder Co. 

MOTORS AND CONTROLS SELECTOR 

19 A pocket size “‘slide rule” selec- 
tor for electricians and plant 

maintenance men to guide in the selec- 

tion of proper type of motor for indus- 


i Westinghouse Elec- 
tric and Manufacturing Co. 


FLUORESCENT ACCESSORIES 

20 A folder describing and illustrat- 
ing G-E accessories for fluores- 

cent lighting. It includes starters, lamp- 

holders, starter sockets, combination 


lampholders and starter sockets, and a 
control switch. General Electric Co. 


WIRES AND CABLES 
2 A bulletin entitled 


Essential 
Conserve It in 


Cables.” 


“Rubber Is 
to Victory—How to 
Insulated Wires and 
American Stee] & Wire Co. 


SWITCHES AND RELAYS 
10D illustrates and de- 


2 Bulletin 

scribes remote control and auto- 
matic transfer switches, relays and ac- 
cessories. The Hart Manufacturing Co. 


LAMPS 
23 A four page folder featuring 

hard glass lamps for _ indus- 
trial and outdoor uses. The Radiant 
Lamp Corp. 


SWITCHES 

24 An eight-page catalog illustrating 
and describing snap switches for 

precision control. Specifications and 

engineering data are given. Acro Elec- 

tric Co. 


CONNECTORS 


2 A four page folder featuring 

four sizes of ““Wire-Nuts” for all 
types of jobs. Data also given on wire 
and cable reel, switchbox supports, wire 
strippers and BX armor cutter. Ideal 
Commutator Dresser Co. 


BLACKOUT CONTROL 
A four page folder illustrating 


26 and describing blackout control 
for stores, night lights, signs and street 


lights. The Hart Mfg. Co. 
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480 


BULL DOG” 


LATROBE 


| Rm 
t f 


FLOOR BOXES 


Oand 


WIRING SPECIALTIES 


ARMORED 


CABLE SUPPORT 


Provides a quick, convenient method 
of installing armored cable in fac- 
tories or other buildings of steel con- 


struction. Permits cable to be run 


all angles. 


at 


Eliminates the necessity 


of drilling holes in steel beams and 


thus weakening them. 


There is a Latrobe Floor Box and Wiring Specialty for 
every commercial, industrial and residential need. 


Outstanding advantages include decreased installation 
time, flexibility of use, safety, durability and long service. 


These advantages take on new and greater significance 
as the need for war production increases. 





No. 284 
RECEPTACLE NOZZLE 


One of many “Latrobe” type 
nozzles for watertight floor 
outlets. No. 284 is a double 
duplex nozzle. Very neat 
and compact. 12” brass pipe 
extension. Or if required, 
%4"" pipe extension. 






quirements. 


FULLMAN MANUFACTURING CO. 


LATROBE. . 






when wanted. 


No. 110 ""LATROBE"’ 
WATERTIGHT BOX 


No. 330 "LATROBE" 
TOM THUMB 


Designed to eliminate the 
use of small screws, recep- 
tacle straps, 
etc. Very neat in appear- 
ance and quickly installed. 
Merely attach wires and 
fasten on cover plate. Saves 
15 to 20 minutes on each in- 
stallation job. 


filler plates, 


moisture or mechanical 


install. 





This utility outlet is de- 
signed especially for use in 
wood floors, mantels, base- 
boards, show windows and 
other installations free from 


jury. Very compact. Easy to 


Check your stock today and let us know your re- 


We will make every effort to ship 


. PENNSYLVANIA 
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PRIORITY BOOST FOR MOTOR SHOPS 


New ratings discussed at eighth 
annual convention in Cincinnati. 


The vital character of electric motor 
and control repair work in the war 
effort is evidenced by general ratings 
ot A-3 on applications under the Produc- 
tion Rating Plan and special ratings of 
A-l-j for copper products. And this 
new development in the priority picture 
for industrial electric service shops held 
the spotlight for many hours of discus- 
sion as 260 members of the National In- 
dustrial Service Association held their 
first wartime conference in Cincinnati, 
May 5-7. 

The three day session, setting a new 
attendance record over previous years, 
was devoted to an intensive study of war 
problems affecting the industry and a 
review of new shop methods and ma- 
terials. C. C. French, convention chair- 
man, opened the meeting introducing 
J. Harry Hennequin, president of the 
Cincinnati Chapter NISA; H. C. Black- 
well, president of the Cincinnati Gas & 
Electric Co.; Morris Edwards, of the 
Cincinnati Chamber of Commerce and 
Mayor James Garfield Stewart of Cin- 
cinnati who made welcoming addresses. 

Opening the discussion of priorities, 
Wm. J. Wheeler, New York, outlined 
the important role that industrial service 
shops are playing in the war effort. 
Over 10,000,000 integral horsepower 
motor and 47,000,000 small motors are 
in use, he said, “The repair and mainte- 
nance of such vital electrical equipment 
requires highly specially skilled work- 
ers of many 
view. of the 


years experience. In 
emergency character of 
service work, this industry is naturally 
divided into many small business units 
located near the equipment 
their services.” 


requiring 
He went on to describe 
how this essential peacetime industry 
swung over to war work in its stride. 
Specially recognized within the new 
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Production Rating Plan the electric 
service industry must cooperate fully, 
he urged in presenting a five point pro- 
gram covering the new responsibilities 
of the shop under wartime restrictions : 

1. Assemble and maintain all neces- 
sary records as required for ratings. 

2. File for assistance under PRP using 
PD-25X or PD-25A. 

3. Reduce and maintain the lowest 
practical working inventories. ; 

4. Save and turn in all scrap mater- 
ials, especially copper. 

5. Give preference to the repair and 
maintenance of equipment essential to 
the war effort. 

Frank Fox, Washington, speaking for 
the War Production Board described the 
operation of the Production Require- 
ments Plan and the details pertaining to 
electric service shops. He disclosed that 
PRP application now being serviced are 
receiving A-3 preference ratings for 
general materials and A-1-j on PD-25F 


supplementary for obtaining 
copper. The whole purpose of the plan, 
he announced, was to provide the neces- 
sary materials in stock ahead of time to 
allow quick repairs and maintenance. 

Progress in the Certified Repairs Plan 
was outlined by F. W. Willey of Cin- 
cinnati including a review of the objec- 
tives of the plan. He reported that 34 
concerns are contributing to the work 
and invited others to join in, The ex- 
traordinary demands for equipment has 
caused some members to be lax in re- 
porting rebuilt equipment to the Rebuilt 
Equipment Exchange, said C. A. Sievert 
of Chicago in urging better cooperation 
in listing and clearing records. 

The rest of the Monday afternoon ses- 
sion was devoted to a series of papers, 
Sales Personnel and Methods, by C. J. 
Cannon, F. K. Bacon and G. K. Wil- 
liams; The Metallizing Process, by D. 
A. Watson, and Developments in Equip- 
ment Manufacture, by P. A. Potter. 

Through the Tuesday and Wednesday 
sessions, members heard and discussed 
a series of subjects geared directly to 
their everyday problems. For the ac- 
counting end of the business, S. F. High 
and C. A. Sievert contributed papers on 
auditing, bookkeeping and overhead. 
W. W. Hanks and C. B. Kaska spoke 
on collections and bad accounts. W. H. 
Braunlich and A. Elson presented papers 
or costing and inventory. 

Shop practices were discussed in detail 
covering each phase of shop operation; 
inspection, cleaning and stripping, coils 
and insulation, dipping and baking. Em- 
ployee training programs and ship con- 
ditions were reviewed by F. W. Willey 
and J. M. Pilmer. 

New officers at NISA elected at the 
meeting were: A. L. Brown, Worcester, 
Mass., president; Charles C. French, 
St. Louis, Mo., vice president; R. B. 
Turner, Windsor, Ontario, secretary; 
and Seldon High, Cincinnati, treasurer. 


requests 





OFFICIAL GROUP to guide the affairs of the Wolverine State Electrical Contractors 

Association include (L to R) Jay Biddle, Detroit, secretary; Arthur Van Vliet, Detroit, 

president; Walter G. Apps, Roseville, 1st vice-president; Harold B, Gelders, Grand 
Rapids, treasurer; and Francis J. Groleau, Muskegon, 2nd vice-president. 
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.-1S Going to Take Lots of Tape 
Get Set NOW with Popular PANTHER & DRAGON TAPES 


| Sold Exclusively | First to be Wrapped and Sealed in Cellophane 
Through Distributing Perfect Adhesiveness and Tensile Strength 
Wholesalers 3 Strong Distinctive Green Core 
4 Colorful Attractive Boxes 
5 A Company in the Insulation Business Since 1878 


HAZARD INSULATED WIRE WORKS DIVISION OF THE OKONITE COMPANY 
Works: Wilkes-Barre, Pennsylvania e Offices in Principal Cities 


PANTHER + DRAGON &2icticN ANe 
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EMERGENCY CODE 
CHANGES APPROVED 


The electrical committee, NFPA has 
approved varnished cambric insulated 
armored cable, extended the use of slow 
burning weatherproof wire and allowed 
the general use of types RU and SN 
wires for the duration. 

Under the authority recently granted 
the Electrical Committee to recommend 
limited Code changes for the duration 
by streamlined action, Interim Amend- 
ment Proposals No. 45, 46 and 47 have 
been submitted to letter ballot, approved 
and recommended for application in the 
administration of the National Electrical 
Code during the Wartime Emergency. 
Wartime Emergency—Proposal No. 45. 

The tentative interim amendment in 
question consists of insertion of a note 
to follow paragraph (a) of Section 3203 
of the 1940 edition of the National Elec- 
trical Code; said note to read: 

War Emergency Note: 

Slow-burning weatherproof wire 
(Type SBW) may be used for open 
wiring on insulators in dry locations 
where the room temperature exceeds 
60 C (140 F.) but does not exceed 90 
C (194 F). 

Wartime Emergency—Proposal No. 46. 

Insert additional notes following the 














VICTORY WIRING systems to conserve critical materials and make the most 
of curtailed specification by expert planning is the new theme developed at this 
NAW EB conference in New York. 





table on pages 86 and 87 of the 1940 edi- 
tion of the Code to read as follows: 

For the Duration of the War Emer- 
gency: Conductors having 90 per cent 
unmilled, grainless rubber insulation 
(Type RU) and conductors having 
flame-retardant, moisture-resistant solid 
synthetic insulation (Type SN) may be 
used wherever Types R, RP, and RH 
rubber-insulated conductors are accep- 
table. 

For the Duration of the War Emer- 
gency: Type RU conductors in size Nos. 
14 to 10 inclusive and Type SN conduc- 


_tors in size Nos. 14 to 8 inclusive, when 


used for new work in raceways, shall be 
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"The tire shortage isn't worrying me any.” 





installed in accordance with table 6 on 
Page 308. Type SN conductors in size 
Nos. 6 to 4/0 inclusive, when used for 
new work in raceways, shall be installed 
in accordance with table 4 on Page 305. 
Wartime Emergency—Proposal No. 47. 

Change first sentence of Section 3342 
of the 1940 edition of the National Elec- 
trical Code so that it will read: “Use: 
Armored cable (Types AC and ACV) 
may be used for both exposed and con- 
cealed work in dry locations, etc.” 

Also change the first sentence of para- 
graph (a) of Section 93341 of the 1940 
edition of the National Electrical Code 
so that it will read: “The conductors 
shall comply with the requirements for 
rubber-covered or varnished cambric 
conductors.” 

The effect of the foregoing proposals, 
as adopted, is to recognize the use of 
varnished cambric insulated Type VC 
wires instead of rubber-insulated wires 
in the manufacture and use of armored 
cable. 

These three proposals have been ap- 
proved by letter ballot and recommended 
for application in the administration of 
the National Electrical Code during the 
Wartime Emergency, For the Duration 
Only, period. 


NEW EMERGENCY PROPOSALS 
BEFORE CODE COMMITTEE 


Tentative interim amendment pro- 
posals number 50 through 56 were in 
the hands of members of the Electrical 
Committee for letter ballot up to May 
15. They include recommendations of 
article committees for several specific 
changes in conduit fill, the threading of 
EMT, several revisions of grounding 
rules and approval of No. 20 flexible 
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“Heads together” in planning of pro- Section of Forming Department, with power A unit in the Eyelet Machine Department, 
duction for the fabricating departments. punch presses forming various metal parts. for making of eyelets and screw shells. 


&H PRESS and FORM 





ey 


where accuracy of dies ensures smooth- m5 
working, Reliable Electrical Controls —  s2esincenasneping iorge mere pore 


Above: Drill Press Department, for | 
the drilling and countersinking of 
metal, fibre and Bakelite parts. 


f : : . and your wholly dependable H & H products draw 


Accurately-made parts make a dependable WHOLE, 


| 
| 
| 


ae 
a 


Below: Automatic power punch presses recisi : 
das chiadlan ond Cunlien ennnations accurate parts from these presses. Precision dies 
on metal ports requiring precise work. 
give form and dimension; the presses give the 
production. And the presses massed in the H & H 
plant are limited always in their production by our 
exacting inspection. Quality is never slighted for 
speed, — but speed is “peaked” for your war-time 


needs by the high percentage of perfect work 


capping 51 years of high standards. Metal Slitting Machine, cutting wide 


HART & HEGEMAN DIVISION 
ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN. 


| View of Foot Press Department, where a di- Anderson Multiple Tapping Department, where Power punch press employed in fabricating 
| versity of parts are formed and assembled. _ parts are tapped, screws inserted and staked. wiring device parts of fibre and Bakelite. 
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cords. All are war emergency recom- 
mendations for the duration only. 
The text of the proposals follows: 
Emergency Tentative Interim Amend- 
ment No. 50: 
Revise Table 4 of Chapter 10 (Page 
305) as shown by the following: 


Number of 


Size Conductors Change 
Conductor ina Conduit From To 
4 1 34 M6 
400 ,000 1 1% 11% 
10 2 34 4 
2 3 1% 1% 
4/0 3 2% 2 
300 ,000 3 3 2% 
900 ,000 5 New 5 
1,250,000 5 New 6 
700 ,000 6 New 5 
1,000 ,000 6 New 6 
10 7 14% 1 
300 ,000 7 New 4 
450 ,000 7 New 4% 
550 ,000 7 New 5 
900 ,000 7 New 6 
250 ,000 8 New 4 
350 ,000 8 New 4% 
500 ,000 8 New 5 
750,000 8 New 6 
300 ,000 9 New 44% 
400 ,000 9 * New 5 
700 ,000 9 New 6 


This revision is based on the percent- 
ages of Table II of the 1940 National 
Electrical Code. Sizes 3 and 5 have 
been omitted from the table, as they are 
not standard sizes. Where the item is 
marked “New”, it is an addition to the 
values shown in Table 4 of the present 
Code. The revision shows only the 
changes necessary in Table 4 to bring 
it in accordance with the values of 
Table II. 

Emergency Tentative Interim Amend- 
ment No. 51: 

Two Code changes are involved: (a) 
Revise Section 3488 of the 1940 text so 
that it will read: “3488. Threads. Tub- 
ing shall not be coupled together nor 
connected to boxes, fittings, or cabinet 
by means of threads in the wall of the 
tubing, except by fittings approved for 
the purpose. Threads shall not be of the 
standard pipe thread dimensions.” (b) 
Tied up with this proposed revision oi 
Section 3488 is the recommendation for 
a new paragraph in Section 93481 read- 
ing as follows: “93481 a. Threads. 
When the tubing is coupled together by 
threads, the connector shall be so de- 
signed as to prevent bending of the tub- 
ing at any part of the thread.” 
Emergency Tentative Interim Amend- 

ment No. 52: 

Section 2523—amend this Section so 

that it shall read: “2523. Grounding 








EVERY PHASE of 
electrical maintenance 
and repair work 
covered in this library 



















5 volumes of practical 
how-to-do-it information 





Every man concerned with the care and 
repair of electrical machinery should have 
these practical books, with their helpful 
tables, diagrams, data, methods and kinks. 
Every one of the five volumes is jammed 
to the covers with sound, how-to-do-it in- 
formation—the kind you have to have when 
anything goes wrong. Liberal use has been 
made of practical data and practice in re- 
pair shops so as to combine the good fea- 
tures of a library of methods with hand- 
book information covering these methods. 


Electrical Maintenance 
and Repair Library 


2042 pages, 1721 illustrations 


and diagrams 


These books show you how to 


—install all types of motor and generator 
units; 

—locate breaks in armature windings and 
do a workmanlike job of rewinding; 

—know just what is wrong with an elec- 
trical machine and take charge of in- 
stallation and maintenance work; 

—make accurate tests of switchboards 
and apparatus and correctly balance 
the power with the load; 

—handle every sort of wiring job; 

—show competence whether it be in the 
use of a Stillson wrench or a Wheat- 
stone bridge. 


New trouble-shooting book 


Now, in addition to four well-known practical 
books on all details of testing, connecting, rewind 
ing, installing an! maintaining electrical machin- 
ery, the Library includes Stafford’x Troubles of 
Electrical Equipment, a new book full of helpful 
maintenance information, special trouble-shooting 


charts, explanation of symptoms and causes of 
machinery troubles, specific remedies, ete. This 
revised library xzives you the ability to handle 


bigger jobs with surety of results. 
10 days’ examination 
Easy monthly payments 


We want you to examine this Library for 10 days. If 
you don’t want them at the end of that time, there's 
no obligation to keep them. On the other hand if you 
decide you want the help these books can give, start the 
small monthly payments then, and in a short time the 
books are yours, right while you have been using them. 
Send the coupon today. 


EXAMINATION COUPON 








McGraw-Hill Book Co., Inc. 
330 W. 42nd St., New York, N. Y. 


Send me Electrical Maintenance and Repair Library, 5 
volumes, for 10 days’ examination. If I find the books 
satisfactory, I will send you $1.00 in 10 days, and $2.00 
@ month until $15.00 has been paid. Otherwise I will 
return the books postpaid. 
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‘onnection for Alternate-Current Sys- 
ms: Secondary  alternating-current 
ircuits which are grounded shall have a 
ounding connection at each individual 
rvice, except as provided for in Sec- 
n 2521. The connection shall be made 
the supply side of the service discon- 
cting means. Each secondary distri- 
sition system which is grounded shall 
ve at least one additional grounding 
mnection at the transformer or else- 
here. No grounding connection shall 
- made to the grounded circuit conduc- 
tor on the load side of the service dis- 
connecting means, except as provided 
for in Section 2524.” 
i:mergency Tentative Interim Amend- 
ment No. 53: 


Present Section 2559 to be numbered 
2500 and text to be changed as in pro- 
posed Tentative Interim Amendment 
No. 54. 

Insert a new Section 2559, as follows: 
“2559. Frames of Electric Ranges: 
I'rames of electric ranges which are to 
be grounded may be grounded by any 
of the means provided for in Sections 
2556 and 2558. If not so grounded and 
if not connected to or in contact with 
other grounded equipment or structures, 
they may be grounded by connection to 
the grounded circuit conductor.” 
Emergency Tentative Interim Amend- 

ment No. 54: 

New Section 2560. Text of present 
2559 amended editorially and to agree 
with proposed new Section 2559. “2560. 
Grounding Equipment to Circuit Con- 
ductor: The grounded service conductor 
or supply side of the service discon- 
necting means may be used for ground- 
ing meter housing and service equip- 
ment. The grounded circuit conductor 
on the load side of the’ service discon- 
necting means shall not be used for 
grounding equipment, cable armor, or 
metal raceways except as provided for 
in paragraph (c) of Section 2556 and 
Section 2559.” 

Emergency Tentative Interim Amend- 
ment No. 55: 

Section 2572. Means of Assuring 
Continuity: The Article Committee pro- 
poses a new subparagraph to read: 
“Bonding equipment to the grounded 
service conductor in a manner provided 
in Section 2613.” 

The Committee further proposes that 
the foregoing subparagraph, if approved. 
be numbered subparagraph (a) and that 
present subparagraphs (a), (b), (c), 
and (d) be renumbered (b), (c), (d), 
and (e) respectively. 

Emergency Tentative Interim Amend- 
ment No. 56: 


“War Emergency Note: To assist in 


conserving copper and rubber, and fon 
the duration of the Emergency, flexible 
cords of No. 20 gauge may be used for 


the applications permitted for Type 
PO-64 cord by note 2 (on page 332). 
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BY SELECTING CERTIFIED BALLASTS 


Properly designed, constructed and tested Fluorescent Lamp 
Ballasts are a present day conservation must. Approved 
Ballasts save on war-valuable materials because they give 
longer service and also lengthen lamp life by delivering pro- 
per starting current and a constant power flow. Then too, 
Certified Ballasts will give maximum lighting efficiency with 
lowest power loss. 

Save on essential lamp and ballast materials as well as val- 
vable power. Insist that all Fluorescent Ballasts you install bear 
the three seals that stand for long performance— UL) for 
Safety: Ry for Operating Standards: §) for Quality. De- 
signed for long lamp and ballast life, constructed on auto- 
matic equipment for accuracy and constantly tested for close 
tolerances, Chicago Transformer Certified Ballasts will give 
you Fluorescent Lighting at its best. 







CHICAGO TRANSFORMER 


cO RP ORATE®O N 
3501 WEST ADDISON STREET « CHICAGO 


“LOOK what 


you can do!" | 


—with nothing but 
a wrench 


and without 
disturbing conduit 
Only with a Kondu fitting 


can you loosen two nuts and lift 
the box right out of the line— 
without disturbing the conduit. 
Every Kondu box is a union in 
itself. 


A ee Use a 


~s 

t Threaded or 
Threadless Connection 
to Thin-Wall or Thick-Wall conduit 


At ANY outlet of ANY 
Kondu fitting, you can make 
either a threaded or threadless 
connection — to thin-wall or 
thick-wall conduit. Just insert 
the suitable bushing. 


100% re-usable — Kondu 
fittings are practically unbreak- 
able. They give you a rigid and 
vibration- proof connection. 
Roomy enough for all splices. 


RP 2 ew < ome Ny Tan 





besa," 


Write for the Kondu catalog. 


KONDU CORPORATION 


Erie, Pa. 
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CNX AND NON-RUBBER 
COVERED NEUTRALS APPROVED 


Covered neutral cable for war hous- 
ing and slow burning weatherproof and 
weatherprooof conductors for 


for the duration. 


The text of the interim Code 
changes are: 
Interim Amendment No. 43. Add 


a new section to Article 336 as a war 
emergency item effective only for the 
duration to read: 

“3372. With 
Non-metallic 


Uninsulated Conductor. 
sheathed cable, having 
one circuit conductor without  indi- 
vidual insulation but assembled with 
an insulated conductor or conductors 
beneath an over-all fibrous covering, 
may be used in defense emergency 
buildings of occupancies other than 
those listed as 1 to 7 in section 3362. 
Such cable shall not be used on circuits 
exceeding 208 volts to ground, nor for 
circuits beyond the final cable branch- 
circuit outlet, such as non-metallic sur- 
face extensions or fixture wiring, nor 
for extensions to existing branch cir- 
cuits on which all conductors have 
individual insulation. The uninsulated 
conductor shall be used only as a 
grounded circuit conductor. Distribu- 
tion cabinets from which branch cir- 
cuits are run shall, if of conducting 
material, be bonded to the grounded 
circuit conductor. Junction boxes, 
outlet boxes, covers and switch and 
receptacle plates on branch circuits 
shall be of non-conductive material ap- 
proved for the purpose. 

Interim Amendment No. 44. Insert 
the following as the fifth fine print note 
on page 87 preceding paragraph “a” of 
section 3005. 

“To assist in conserving rubber for 
the duration of the emergency, on al- 
ternating-current systems slow-burning 
weatherproof conductors (Type SBW) 
and weatherproof conductors (Type 
WP) may be used as the grounded 
neutral conductor in any of the wiring 
methods, Articles 320 to 364, incl., of 
this chapter provided the circuit does 
not operate at more than 208 volts to 
ground.” 


WOLVERINE CONTRACTORS 
REVIEW PRIORITIES 


Priorities problems, service and repair 
and the future of the smaller electrical 
contractor comprised the shop talk of 


the | 
grounded neutral have been approved | 











Synchronous 


ELECTRIC TIME SWITCHES 





CONTRACTORS LIKE THEM BECAUSE: 
they are dependable and easy to install 


USERS LIKE THEM BECAUSE: 


of economical operation and low cost 


The Badger line of Time Switches is always 
in demand by Contractors who want depend- 
ability, —. and the right type for a 
specific need. They know from experience 
that this is the line that gives them success- 
ful, profitable installations. They know 
when they install Badger Synchronous Elec- 
tric Time Switches for their customers they 
are giving them complete  satisfaction— 
accurate timing, economical operation, de- 
pendable service. You can’t go wrong on 
Badger. Write for more particulars or see 
your Wholesaler. 


RELIANCE AUTOMATIC LIGHTING COMPANY 


1937 MEAD STREET RACINE, WISCONSIN 

















FLUORESCENT REFLECTORS 
TODAYS MODERN FIXTURES 


by 










FLUORAINE 


FLUORLITE 


When the demand is for lighting 
units as modern as today's needs, 


remember MULTI. No matter how 
complicated or unusual the instal- 
lation, there is a unit in the MULTI 
line to fill that need. They are 
economical and easy to install—low 
in first cost and upkeep. Our cata- 
log shows our full line—send for it. 


ELECTRICAL MANUFACTURING CO. 
1840 W. 14th ST., CHICAGO, ILL. 
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\ members of the Wolverine State Elec- LET’ 
trical Contractors Association as they 


assembled in convention at the Hotel 


Shelby, Detroit, April 17-18. ON THE MATTER OF 
Despite Waning tire treads, they came 

from all parts of Michigan to hear the a” 

latest priorities revisions and limitation 

orders explained by James E. Wilson, 

manager, and T. I, Easton, assistant #@ 

manager, Southern Michigan district, e 

priorities division, WPB. Immediately 

following the discussion, the speakers 

were ready with answers to contractor’s 

general and individual priorities prob- 











lems. 
Local industry problems were re- 
viewed at an informal evening session In the rush and bustle of business as it is being 
with much unfavorable comment directed conducted today, we must not overlook the record 
to “direct to consumer” material sales of acceptance of those many firms with whom we 
and “labor only” contracts. A com- | do business, and the products that they make. 
mittee was formed to promote correc- | SPERO products, designed for lighting for VICTORY, 
' tive measures against such practices. are bought with prerequisites of quality and de- 
Although no official action was taken pendability, but do not overlook their record. 
at this time, the association is still dis- SPERO invites you in to look . . . SO LET’S GET 
cussing another try at State licensing DOWN TO CASES. Five lines of products. . . here 
E when conditions permit. Between-ses- | is their record of acceptance in war plants and 
b sion huddles revealed that the smaller projects. 
F contractors in non-defense ,areas, realiz- 
F ing their future is extremely uncertain, %& REFLECTORS % FLUORESCENT 
’ are rapidly converting to repair and | *Iowa Ordnance Plant Douglas Aircraft Co. 
maintenance service, those that are able ba cueley ee ee ag 
to are doing new defense housing work. Camp Kelmer "Goodyear Aircraft Co. 
At the business sessions the following | *Wheeler Shipbuilding Co. Chrysler Bomber Plant 
officers were elected: president, Arthur | Arkansas Ordnance Plant *B. F. Goodrich Co. 
Van Vliet, Detroit; first vice-president, | 
Walter G. Apps, Roseville; second vice- % FLOODLIGHTS % VAPOR PROOF UNITS 
president, Francis J. Groleau, Muske- ‘American Shipbuilding Co. ‘Naval Ammunition Depot 
gon; treasurer, Harold B. Gelders, | “Wheeler Shipbuilding Co. Louisiana Shipyards, Inc. 
% Grand Rapids; and secretary, N. J. U. S. Naval Air Station “Iowa Ordnance Plant 
2 Biddle, Detroit. Brooklyn Navy Yards Camp Lee ; 
; Federal Office Building U.S.O. Building (4 projects) 
& Guest speaker at the annual luncheon | "Goodyear Aircraft Co. Navy Yard Barracks 
4 was Ivan A. Johnston, prosecuting at- | Fort Monmouth Middleton Air Depot 


torney, Macomb County, who made an 
urgent plea for abandonment of the “let 
George do it” type of patriotism and an 


% MATERIALS FOR ELECTRICAL CONSTRUCTION 


: : : : ‘ Aircraft Co. 
awakening to the meaning of a total Knol a ee Se _ 
& . War. : Camp Swift Republic Steel Co. 
& Aluminum Corp. of America Ford Bomber Plant 
te Lawton Housing Corp. (Defense Consolidated Aircratft 
TENNESSEE CONTRACTORS | Housing) Naval Ammunition Depot 
Warner & Swasey Co. Firestone Tire & Rubber Co. 

. CONVENE Wright Aeronautical Corp. Allis-Chalmers Mfg. Co. 

The Read House, Chattanooga was | * Denotes more than one line purchased for the same job. 


the scene of the annual convention of the 


Tennessee Electrical Contractors Asso- 
A ciation, May 18 and 19. In spite of 
- priorities on time, a fair crowd turned 
« out to discuss wartime operations and 
maintenance and local problems. 
The opening business session was de- “ft 


# 










restrictions, priorities, state licensing, | ME G 


Products 


voted to reports of various chapter | ee? 
activities and the election of officers. 
Retiring president, C. R. Wright, of 
Knoxville, turned the gavel over to the 
hew president, Herbert Haile, of Chat- 
tanooga. Other officers elected unani- 
mously were: first vice president, Ray 


Edenfield, Nashville: second vice presi- T H E $ P E a 0 E LE C T R | C C 0 R PO x A T | 0 | 


dent, A. C. Gross, Memphis; treasurer, VELAND OHIO 
.h tua Caen CO 18222 LANKEN AVE. w& CLE | 
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COMMUNICATION 


To Producers of War Products 


Fast, dependable, interior communica- 
tion helps in hastening victory by savings 
previous minutes in the production of war 
materials. 


Today, in hundreds of plants, P-A-X— 
the private automatic telephone system for 
interior service—is speeding up interde- 
partmental messages—keeping city tele- 
phones free for vital incoming calls— 
saving costly walking and waiting. 


There are many producers of war prod 
ucts in your territory. Help them mee 
today’s tremendous emergency demands 
and help yourself, too, by selling P-A-X— 
a direct approved method of saving pro- 
duction time. 


Ask your electrical wholesaler to help 
you get into this profitable field—or write 
us direct. 


IMPORTANT NOTE: Automatic 
Electric P-A-X’s and Intercom Systems 
are available in limited quantities tc 
organizations whose work is tied into 
the war effort. Priority ratings of A-9 
or better are essential. 


P-A-X systems pro- 
vide dial service and 
secret connections 
for ten stations or 
more. Designed for 
private service only, 
they do not connect 
with public tele 
phone systems. 


AUTOMATIC 
A ELECTRIC 


WT " Distributed by: 


American Automatic Hectric Sales Company 
1033 W. Van Buren Street, Chicago, Ill. 
Sales and Service Offices in Principal Cities 
in Canada: 

Canadian Telephones & Supplies, Ltd., 
Toronto, Ont. 
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Wright, Knoxville and A. J. Thompson, 
Memphis are executive committeemen. 
At the afternoon session D. B. Clay- 


ton, Birmingham, Ala, discussed con- 
tractors in defense work and his com- 
pany’s ship wiring activities. J. W. 


Brooks, Westinghouse Electric and Mig. 
Co., outlined contractor opportunities in 
maintenance work. C. C, Sutton, Ten- 
nessee Electrical Workers Assn., Mem- 
phis, asked for contractor cooperation in 
promoting new state licensing. Present 
and postwar contractor problems were 
reviewed by R. A. Shackleford, General 
Electric Supply Co., Nashville and C. R. 
Wright analyzed margin vs. profits in 
contractor’s accounting practice. 

At the annual banquet, L. J. Wilhoite, 
Electric Power Board of Chattanooga 
and Dr. G. W. Allison, Modern Kitchen 
Bureau, New York, were the principal 
speakers. 

The final day was devoted to discus- 
sions of industry problems. H. M. 
Horton, General Electric Co., Memphis 
and L, E. Lawson, Chattanooga told 
how light can help win the war, while 
Paul M. Geary, Washington, D. C., out- 
lined NECA’s current program. The 
convention adjourned with a “Priority 
Clinic” lead by Dyer Butterfield, priori- 
ties specialist of Chattanooga, 


NAWB LAUNCHES 
VICTORY PROGRAM 


In a series of meetings across the 
country, the National Adequate Wiring 
Bureau is organizing an industry-wide 
campaign to save critical materials and 
to show customers how wiring works. 
The final details of the new wartime 
program—the Victory Wiring Systems 
for Defense Homes and the related 
Check Your Wiring plan—were devel- 
oped on April 20 at a meeting of the 
plan committee under Chairman C. M. 
Fife, of the West Penn Power Co. 

The new plan coordinates the work 
of electrical industry specialists in the 
residential field for the planning of elec- 
trical installations in privately financed 
war housing. It aims at greatly reduc- 
ing the waste of critical materials that 
occurs with inexpertly planned installa- 
tions to assure the most practical use of 
critical materials allocated by the War 
Production Board. It further provides 
that proper provisions be made in the 
planning of wiring installations for the 
future additions that will be required to 
maintain adequate electrical service 





operation for the occupants. And the 


Sherman 
HEAVY DUTY LUGS 


Flat contact sur- 
face for low resist- 






Plenty of 
thickness and 
weight for 
big loads. 


ance. 








Exception- 
ally deep 
socket. 





No sharp edges 
or burrs. Bright 


and clean. 





for catalog 


Write © which gives 


full specifications on all 
types of Sherman Lugs. 





SHERMAN MFG. CO. 


BATTLE CREEK, MICH 








To Concrete 
and Masonry & 
Walls: Floors 
and Ceilings 


PAINE 


Pull- Out-Proof 
Malleable Shields 


@ Easy to seat without a setting tool 

@ Expand uniformly assuring firm grip 
when tightened 

@ Vibration and jiggle resistant 

@ Meet every requirement for war hous- 
ing and factory construction 

Fig. 970—Single Machine Bolt Shield 

(also Double Type) will handle all stand- 

ard machine bolts. 

Fig. 980—Malleable Lag Screw Shield 

will handle all standard flat or square 

bead lag screws. 

Ask your supplier and Write for Catalog 


THE PAINE CO. 
2961 San Ave.. Chicano. tlinois 
Offices in Principal Cities 














FASTENING 
and HANGING 


DE VICES 
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program will help safeguard the public’s 
savings in banks and insurance com- 
panies invested in the mortgages on 
these homes and aid in protecting the 
risk of government agencies insuring 
these mortgages. 

In developing a better public under- 
standing of the operations of the wiring 
system in the home a_ related Check 
Your Wiring plan will act: 


To save the waste of electrical energy 
that is caused by overloading any one | 


circuit in the house wiring system. 

‘To save the waste of time and money 
required to restore avoidable interrup 
tions of the electrical service in the 
home. 

To insure the most practjcal operation 
of electric lamps and the appliances 
essential to war-time service in the 
home. 

The Victory Program has already 
been discussed and endorsed at national 
industry conferences and meetings of 
Electric Leagues, Adequate Wiring 
fureaus and Electric Clubs over the 
country. 


VARLEY APPOINTED 
NECA REPRESENTATIVE 


William J. Varley has been appointed 
field representative for the National 
Electrical Contractors Assn., in the 11 
Western states, according to announce- 
ment made by Laurence W. Davis, gen- 
eral manager NECA, following his tour 
ot the West. Varley, who for the past 
five years has been the business repre+ 
sentative of the San Francisco Electri- 
cal Contractors Assn., Inc., will make 
his headquarters in San Francisco, at 
1434 Howard St., which contains the 
offices of both the San Francisco and 
the Northern California Electrical Con- 
tractors Assn. 

A director of the Golden Gate Bridge 
District, representing San Francisco 
and for 15 years president of the South- 
ern Council of Civic Clubs of San Fran- 
cisco. Varley has been active in the 
civic and political life of the bay area. 
He has worked on recreation and child 
welfare facilities for these civic organ- 


‘izations, and lately with the San Fran- 


cisco League for Service Men, providing 
recreational facilities for men in the 
armed forces. 

Representing contractors he has dur- 
ing the past two years been asked to ex- 





tend his activities beyond those of the | 
San Francisco association to that of Ala- | 


meda and Contra Costa counties, and 
tor the Northern California association. 
He made trips to Washington D. C. in 
the early part of the defense construc- 
ion program to work for release of elec- 
trical work to subcontractors. 

His new work will take him to Seattle, 
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———_ 
Concentrated Distribution — 
Floodlights Numbers 
$T-1150-C, ST-1110-C. 
Addition of Stippled Cov- 
Glass Provides Narrow 
nod 


Minimum of Critical Materials Used 





Designed and built expressly for our vital war of 

production, these Permaflector floodlights project a 
flood of high intensity light which effectively serves to 
defeat the saboteur or to accelerate the output of war 
material. These new enclosed Permaflector steel flood- 
lights are complete, ready-to-install and consist of a formed 
steel case equipped with hinge and clamps, heat-resisting 
cover glass, cast iron base, wire cord grip fitting, three- 
foot length of duplex wire, mogul socket and a 1,000-watt 














size Permaflector, the silver mirrored glass reflector which _aa- 

provides engineered light control from extreme concentra- Bread Distribution of 

tion to extra broad spread. Preadjustment at the factory Fleedlights Numbers 
$T-1050, ST-1010. 


permits the use of 300, 500 or 750-watt lamps with the 
1,000-watt size unit. Completely weather-proof and cor- 
rosion-resistant, these floodlights are ideal for all outdoor 
floodlighting applications. They may be mounted on a 
vertical or horizontal surface or attached to a pipe and 
adjusted to almost any position. 


PITTSBUR 
REFLECTOR 





PITTSBURGH REFLECTOR CO. EC-6-42 
403 Oliver Buildiag 

Pittsburgh. Pa. 

Please rush com@lete data on Permafiector 
Enclosed Floodlights. 
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403 OLIVER BLDG., PITTSBURGH, ug 
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for 
MAXIMUM EFFICIENCY 


in 
MINIMUM SPACE 











































The P&S-Despard Line 


Small size conserves critical raw 
materials — Compact combi- 
nations eliminate multi-gang 
boxes and plates—no lost time 
waiting for factory assembled 
combinations—Make your own 
right on the job. 


AVAILABLE FOR PROMPT 
SHIPMENT ON RATED 
ORDERS. 


Send for your copy of our new 
No. 42 Wiring Device Catalog. 


Sold Through 
Electrical Wholesalers 

















Pass & Seymour, Inc. 


SUTIN a 
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Spokane, Portland, Los Angeles and 
Salt Lake City to work with local 
NECA chapters and to construction 
projects throughout the West to repre- 
sent contractors in business relations 
with general contractors, awarding 
authorities, electrical unions and public 
officials. 


COMING MEETINGS 


New York State Association of Electrical 
Contractors and Dealers—The Sagamore, 
Bolton Landing on Lake George, N. Y., 
July 1-4. 


National Electrical Contractors Association 
—Annual Convention, Bigwin Inn, Lake 
of Bays, Ontario, Aug. 31-Sept. 5 


international Association of Electrical In- 
spectors — Northwestern Section, Port- 
land, Oregon Sept. 14-16. Southwestern 
Section, Fresno, Cal., Sept. 21-23. West- 
ern Section, Book-Cadillac Hotel, Detroit, 
Mich., Oct. 5-7. Eastern Section, Bos- 
ton, Mass., Oct. 12-14. Southern Section, 
Richmond, Va., Oct. 19-21. 


National Electrical Manufacturers Associa- 
tion—Annual Meeting, Waldorf-Astoria 
Hotel, New York, N. Y., Oct. 26-30. 


DENVER CONFERENCE 
STUDIES WAR CHANGES 


Keynoting a three-day conference of 
Accounting and Engineering Sections, 
Rocky Mountain Electrical League, 
April 16, 17 and 18, Chairman Harry 
Adler (Accounting Section chairman) 
and O. P. Reed (Engineering Section 
chairman) urged full compliance with 
War Production Board regulations and 
“no chiselling.” 

“Prosecution of the war is the nation’s 
basic industry now,” said Chairman 
Adier, Arvada Electric Company, Den- 
ver. “Maximum production of material ; 
maximum service despite limitations on 
supplies,” said Chairman Reed, Chey- 
enne Light and Power, Cheyenne, Wy- 
oming, who added: “We are in a transi- 
tional period, due to war conditions 
and necessary adjustments balancing 
supply and demand.” 

A full program, covering every angle 
of the electrical industry from book- 
keeping and meter reading to engineer- 
ing and executive policy, was included 
in the joint session, an annual event 
which had vital significance, due to the 
fact that conferees plunged, for the first 
time, into problems incidental to war 
production and restrictions. Honored 
guest at the event was George Suther- 
land, utility co-ordinator for the Indus- 
trial Salvage Section, WPB, who flew 
into Denver in time to speak at the 
closing session Saturday, April 18. He 
detailed the difficulties of War Produc- 
tion Board management in predicting 


BLACK-OUT 
RELAYS 


Relays to black-out signs, bulletins, 
window lights, or open any other elec- 
trical circuit automatically. On a 
momentary or accidental interruption 
in the power line the relay opens a 
circuit and remains locked in the open 
position until reset manually. 


AIR-RAID 


SIREN CONTROLS 


Timing devices for the operation of 
sirens or signals to sound “Alert,” 
“ Rir-Raid” or “All-Clear” signals. De- 
signed to meet any specification or 
schedule of coded signals desired. 


BLACK-OUT 
EMERGENCY 
LIGHTING SYSTEMS 


Provide automatic lighting of DC or 
blackout bulbs from a source of 6, 12, 
or 32 volts DC on intentional or acci- 


Write for Information 


AUTOMATIC 
Electric Manufacturing Co. 
Mankato a 


dental interruption of normal 
power lines. 


AC 


® Minnesota 























AUSTIN 


ee | GABLE STAPLES 





[i home witheut bending or 
ey twisting. 





No. 362 
nage Indenture 


Cable 


161 
cis” ‘has little im- 
lens 


jury and the spur 
aoeere the c 


THE M. B. AUSTIN COMPANY 


110 S. Despiaines St. 


A heavy duty censtruction 





No. 36! 
Without Indenture 
The extra sharp point and 


to push them 


kes it eas 
int and then drive 


into the 


No. 360 is especially recom- 
mended for use with Armored 
Ca because the indenture 
grips inte the convolution of 
the armor. 

No. 362 is shorter in length 
and is preferred when used 
with nen-metailic sheathe’ 
cable. Write for a complete 
set of free samples. 





No. 16! 





Chicago, Ill. 





Electrical Contracting, June 1942 












e 
' 
a 
F 


ABR Re 


a 
Be 
3 

















































& 
t 


. 
& 
' 











the flow of scrap metal to foundries and 


appealed to utility.executives for fre- | 
in their | 


quent reports on collections 
respective territories. 

Motion picture films and slides, dis- 
played to demonstrate the congestion at 
manufacturing plants; operating, trans- 
mission and maintenance procedure, 
illustrated the difficulties applying to the 
supply for private industry, and ingen- 
ious methods to surmount situations 
which would have been considered im- 
possible in peage times. 

“The Effect of Priority Limits on 
the Overload Problem” by Willis M. 
Winslow, Public Service Co. of Colo.; 
“Wartime Methods and Materials,” by 
J. A. Clay, Utah Power and Light Com- 
pany, Salt Lake City, Utah; “Personnel 
Problems,” by W. J. Benning, Southern 
Colorado Power Company, Pueblo, 
Colo.; “Freeze Unemployment”—con- 
cerning accounts reflecting customers 
out of jobs due to business} “blackouts” 
—by J. W. Looney, Home Gas & Elec- 
tric Company, Greeley, Colo.; were a 
few of the subjects presented. 

Consensus of opinion by utility men, 
contractors, dealers and manufacturers’ 
agents at the meeting pointed to an ex- 
traordinary joint conference this Fall, 
due to the rapidly changing picture 
which brings new problems tequiring up- 
to-the-minute handling by all branches 
of the industry. 


GREATEST CONSTRUCTION 
YEAR AHEAD 


Converted almost entirely to military 
and other essential construction, the con- 
struction industry faces this year the 
largest building program in the nation’s 
history, according to WPB estimates. 

Latest estimate of the volume of mili- 
tary and civilian construction such as 
airfields, war plants, camps, shipyards, 
and war housing scheduled for this year 
is $13,750,000,000—more than a 20 per- 
cent increase over the figure for total 
construction in 1941 when an all-time 
record was set. 

Non-essential civilian construction, 
which had been declining sharply since 
the fall of last year, was virtually 
brought to a halt April 9 when Conser- 
vation Order L-41 became effective. 
This order places all civilian construc- 
tion, whether publicly or privately 
hnanced, under rigid control. Except 
in certain limited categories, no con- 
struction will be permitted unless author- 
ized by the War Production Board. 


It is estimated that construction of 


the type controlled by L-41 amounted to 
approximately $4,000,000,000 during 
1941. When the order became effective, 
the volume of this type of construction 
already had been cut in half and was 
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West Dodd light- 

ning protection 
and static control equipment is be- 
ing widely used in all parts of the 
country to help safeguard ammu- 
nition loading lines, underground 
ammunition magazines, standard 
ammunition magazines and bag 
loading buildings. 

The chance of lightriing halting, 
or slowing up, vital war production 
is also eliminated in many indus- 
trial plants by West Dodd protec- 
tion of the power stack. 

THE PLUS FACTORS 
In the two vital factors of experi- 
ence and responsibility, West Dodd 
provides a plus. For West Dodd is 
a consolidation of the 12 largest 
manufacturers in the field, includ- 
ing the pioneers of approved light- 











The exclusive West Dodd 
easy-on, solderiess, bond- 
ing clamp. Note how boss 
provides greater number 
threads so screw slippage 
is practically eliminated. 

This clomp is one of 
many West Dodd fectures 
especially developed to 
meet U. S. Government 
requirements. Eliminates 
hand wropping and sol- 
dering. Is quicker to in- 
stall. More permanent. Forms better electrical 
bond. Made of copper-bronze, tinned when nec- 
essary to prevent electrolitic corrosion. 16 sizes. 

















ning protection, with the wealth of 
their experience in all phases of 
the work. Thus a contract with West 
Dodd is an assurance of prompt 
delivery, complete cooperation 
and satisfactory application. 
FULLY APPROVED 
West Dodd materials and methods 
of installation are passed by the 
National Board of Fire Underwrit- 
ers’, American Institute of Electri- 
cal Engineers, and other competent 
authorities. Conductors, points, bus 
terminals, connectors, point sup- 
ports, ground plates, and other ac- 
cessories produced by West Dodd 
are inspected and labeled in the 
plant by Underwriters’ Laborato- 
ries, Inc. 

West Dodd will render full as- 
sistance in planning the installation 
and estimating costs. Write or wire, 
today. 


WEST DODD 


LIGHTNING CONDUCTOR CORP. 


A RELIABLE PROTECTION AGAINST 
Pe a ee CAUSE orf a 


GOSHEN, INDIANA 


YOUR INSTALLATION TIME 
USE AN 0.2. SPLIT COUPLING” 


says the Wizard of O-Z 





This one piece malleable iron coupling slips 
over the conduit, and is simply tightened to 
provide a permanent positive grip. No special 
wrench is needed. There are no sleeves. It takes 
the place of a running thread. 


ELECTRICAL MFG. CO. 


0. © 262 BOND STREET - BROOKLYN, N. Y. 


RBEePreeEsSenwta tt v.25 1 N PRINCIPAL Saws & $ 




















FOUR LITTLE 
GIANT MODELS 


Self-Starting 


Ratchet Setting Dial; 
One Minute Accuracy; 
Hinged Cover; Lots of 
Room; 12 Knock-outs; 
1 R.P.M. Indicator 





191 A—Single Pole, 20 Amp..... $13.00 

j 1191 —Single Pole, 35 Amp..... 14.00 

i TURN 962 A—Double Pole, 20 A. ea.. 15.00 

ANYTHING 1962 —Double Pcle, 35 A. ea.. 16.00 

suedra< ELECTRICAL Apt. House, 2-S.P. Circuits...... 25.00 
‘Rela < ON & OFF Sixty Minute and Four Hour Timers 
REGULARLY CARRIED BY JOBBERS EVERYWHERE 


The TORK CLOCK CO., Inc., 


Mount Vernon, New York 








HERMAN H. STICHT CO., INC. ae 
1? Park Place * New York. N Y Address 








Test Insulation the Modern Way 
with a MODEL B-5 


MEGOHMER 


No more tiresome cranking of a hand-driven generator. 





This entirely self-contained instrument operates with a steady 
test potential of 500 volts DC, available at 
the touch of a switch. Direct readings in 
insulation resistance. 





» PLEASE MAIL BULLETIN 430 for full details. 
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estimated to be going at a rate of only 
$2,000,000,000 a year. 

Further reductions, under the order, 
are expected to keep the total of non- 
essential construction for the entire year 
to less than one-fourth of the 1941 
amount. 

By shutting down non-essential build- 
ing, approximately 250,000 laborers now 
engaged on projects of this type will be 
freed to work on essential programs. 
Total employment on all types of con- 
struction, including maintenance and re- 
pair, was estimated to be approximately 
2,500,000 in February—the last monthly 
figure available. 

In order to complete the huge pro- 
gram of military and essential construc- 
tion, the volume must reach about 
$1,250,000,000 a month. This will need 
a labor force of approximately 3,000,000. 
With the 2,500,000 already at work on 
essential construction programs and the 
250,000 to be freed from non-essential 
projects, there is need for approximately 
250,000 additional employees to handle 
the anticipated volume. 

Total construction last year amounted 
to nearly $11,500,000,000 of which nearly 
$7,500,000,000 was classed as essential— 
military and civilian—and nearly $4,- 
000,000,000 as non-essential. It is esti- 
mated that the total construction for 
this year will be approximately $14,750,- 
000,000 divided roughly into $13,800,- 
000,000 essential and $900,000,000 non- 
essential. 


DETROIT ADOPTS 
CNX RULES 


The Department of Buildings and 
Safety Engineering, Bureau of Electri- 
cal Inspection, Detroit, Mich., issued 
Information Bulletin No. 8, effective 
April 1, 1942, providing rules for the 
use of CNX, non-metallic covered neu- 
tral cable assembly, for interior wiring 
systems. 

The bulletin conforms with the De- 
fense Housing Critical List effective 
Feb. 24, 1942, issued under the authority 
of the WPB, and permits this wiring 
method, as provided for under Trial 
Installation Procedure in the National 
Electrical Code, during the present 
emergency and until such time as the 
material receives final approval by Code 
authorities. 

The installation 
follows: 


rules issued are as 


1. Only materials listed by the Under- 
writers Laboratories, as -Trial Installation 
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Materials for Interior Wiring Systems, 
may be used. 

2. Use is restricted to wiring installa- 
tions supplied by alternating current sys- 
tems which do not exceed 150 volts to 
ground, 

3. It (CNX) shall only be used on sys- 
tems where the neutral conductor can be 
grounded at the service switch to an elec- 
trically continuous metallic underground 
water piping system. 

4. The installation of such cable shall be 
in accordance with accepted standards for 
cable assemblies as provided for in Article 
336 NEC and Supplementary Rule No. 403, 
except that CNX cannot be installed on 
finished surface of building structure. All 
straps and staples used to secure cable in 
place shall be of the insulated type. 

5. If metallic boxes are used they shall 
be provided with a special grounding screw 
or stud to which shall be secured one bare 
neutral conductor at each outlet. 

6. If metal plates are used in connection 
with non-metallic boxes, means must be 
provided for securing the bare neutral to 
the metallic plate. If non-metallic plates 
and non-metallic boxes are used, the bare 
neutral need not be secured to either box 
or plate. 

7. The bare conductor of a non-metallic 
covered neutral cable system shall not 
be used for making electrical or grounding 
connections in outlet boxes; but such con- 
nections shall be a solid conductor. 

8. Use will be permitted only for fixed 
wiring up to the final outlet, and insulated 
conductors are required beyond this final 
outlet. 

9. The use of cable is prohibited for 
extension and/or additions to existing insu- 
lated wiring systems. 


DENTON MOVES UP 


\. Penn Denton who, as an electrical 
engineer in the Department of Public 
Works, Kansas City, Mo., did such a 
commendable job in helping revise the 
suilding and Inspection Codes of Kan- 
sas City, was recently assigned to the 
position of Assistant to the Director of 
Public Works in that city. 

Mr. Denton now works directly under 
\. C. Everham, Director of Public 
Works, and his new duties include com- 
plete charge of the Flood Control Pump- 
ing Stations and the supervision and 
maintenance of some ninety to one 
hundred city buildings. In addition to 
this he is also working closely with 
Mr. Everham in the development of a 
Civilian Defense Organization in con- 
junction with the Department of Public 
Works. 


CHICAGO INSPECTORS 
WILL SURVEY PLANTS 


As a contribution to this country’s 
war effort, the Chicago electrical inspec- 
tors are offering to make, upon request, 
a thorough survey of the electrical wir- 
ing and equipment in any Chicago plant, 
gratis. The object of such a survey is 
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LOUNGING PARTY is enjoyed be- 


tween sessions at the North Central 
Electrical Convention, Minneapolis, as 
FE. N. Karst, Hintgen Karst Electric 
Co., Fergus Falls (center) tells a 
couple of good stories to J. S. Fly 
(left) Westinghouse Electric; Jay L. 
Fitch, Westinghouse Elec. & Supply. 
St: Paul and Mike M. Paul, St. Paul 


electrical contractor. 


to determine the weak points in a plant's 


electrical system so that electrical break- | 
downs, fires and production interrup- | 


tions can be avoided. 

The inspectors, upon completing the 
survey, list tentative and potential haz- 
ards and vulnerable points in the system 
and submit these complete with recom- 
mendations to the plant management. 
From there on, it is management’s re- 
sponsibility to act accordingly. 

Acting Chief, D. J. Talbot, of the 
city’s electrical inspection department 
suggests that management have compe- 
tent electrical contractors or ‘qualified 
electrical maintenance engineers remedy 
the faults. He warns against permitting 
incompetent men to tamper with the 
electrical systems—the lifelines of war 
production. 

Plants beyond the corporate limits of 
Chicago and where no _ inspection 





authority exists might make arrange- | 
ments to have the Chicago inspectors | 


make the plant survey based on a time- 
charge fee. 

The Division of Electrical inspection 
has prepared for plant engineers the fol- 
lowing list of suggestions on “What to 
Do” and “What Not to Do.” 

What to Do: 

1. Check conduit for damage, corro- 
sion and fastenings. 

2. Check wire for abuse, overload or 
mechanical injury. 

3. Check service, sub-main and mo 
tor switches. 

4. Check cabinets 
equipment therein. 


and wiring -and 


5. Check fuses and fuse holders for | 


tampering, overload and shunting. 

6. Check entire system for grounds. 

7. Check substandard or “temporary 
wiring” for fire and shock hazards. 

8. Check equipment terminals for 
heating and deterioration. 


9, Check conditions and location of | 


brass shell sockets for shock hazards. 


What Not to Do: 









PLUGS ana 


RECEPTACLES 


Pyle-National plug and receptacle 
equipment offers a wide selection of 
styles, sizes and ratings for use with 
all types of portable equipment, signal 
and control circuits, pyrometers, ex- 
tension lights, high frequency tools, 
welders, battery chargers, and similar 
equipment. All types are built for 
heavy duty service, with full bakelite 
insulation, protected contacts, and 
heavy steel or cast metal housings. 








General Purpose plugs and receptacles; 1, 
2, 3, 4, 5 poles, ratings 30, 60, 100, 200 amperes. 
Round prong contacts, rugged cast metal 
housings to withstand severe service. 





QuelArc circuit breaking types; 2, 3, 4 wire 
types, ratings up to 200 amperes. Exceptional 
protection to contacts, for safe use as current 
rupturing devices. 





Triploc and Multiple Circuit plugs and re- 
ceptacles; 1, 2, 3, 4, 6, and 8 pole contact units, 
allowing assembly in combinations up to 32 
poles. Manual and automatic release features. 
Ideal for portable tools, pyrometers, signal 
and control circuits. 


1} 


Midget Triploc, compact, but with many 
exclusive heavy duty features for dependable 
service under severe conditions; 2, 3, 4 pole 
types. 














Write for your copy of Pylet Catalog 
1100 with complete listings of all types. 


The Pyle-National Company 


1344 N. Kostner Ave. e Chicago, Ill. 













“These are 
BUSY days!” 









SAVE TIME-select your 


conductor fittings from this 
Catalog . . ALL good types 


You can buy Tee Connectors, 
Grounding Clamps, Cable Taps... 
Straight, Parallel, Elbow and Cross 
Connectors . . . Service Connectors, 
Bus Supports, Terminals. . . prac- 
tically every good type, in the 
COMPLETE line. 
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JUST FOR 
EXAMPLE — 
here are some 
of the standard 
Penn-Union Vi- 
tite terminal 

lugs: 




















Round, 90° 


Round, center 
























Round, offset 





These types and 
many more—in a 
complete range of 
sizes. Write for Catalog. 





Penn-Union connectors are the first 
choice of leading utilities, indus- 
trials, electrical manufacturers and 
contractors. They have found that 
“Penn-Union” on a fitting is their 
best guarantee of Dependability. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 






Conductor Fittings 
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1. Do not permit incompetent men to 
make electrical repairs. 

2. Do not permit extensions or 
changes to existing wiring unless ade- 
quate capacity is present. 

3. Do not permit use of non-approved 
materials. 

4. Do not permit changes or installa- 
tions unless they comply with the N.E.C. 
Proper inspection authorities can de- 
termine compliance with Code regula- 
tions. 


BOOK REVIEWS 


Mathematics for 
Electricians and Radio Men 





Mathematics for Electricians and Radio 
Men is a new book designed to provide 
students of electrical and radio engineering 
with a sound mathematical background and 
to further their understanding of the basic 
principles of electricity. The mathematics 
discussed are adequate for the solving of 
practically all everyday electrical and radio 
problems. 

The text, which is divided into 31 chap- 
ters, follows an electrical arrangemen’ 
while still maintaining a mathematical con- 
tinuity. Anyone who can perform arith 
metical computations rapidly and accurately 
should be able to master the principles out- 
lined in the book. 

The subject matter includes the following : 
literal numbers; addition, subtraction, mul- 
tiplication and division of positive and 
negative quantities; equations; the slide 
rule—powers of ten; units; Ohm’s Law— 
parallel and series circuits; resistance and 
wire sizes; special products and _ factor- 
ing; fractions and fractional equations; 
simultaneous linear equations; generator, 
motor and battery circuits; exponents and 





LIFELONG PARTNERS, E. C. Wal- 
ton (left) and F. F. Dietz, proprietors 


of the Industrial Electric Company, 
Indianapolis, Ind., started a friendship 
during their school days that has led 
them to successful business career. 
After working together for more than 
35 years, they now have an interprising 
and expanding motor repair organtiza- 
tion. 


MOTOR- 
STARTING 


Capacitors 


@Makes no difference 
whether that capacitor-type 
motor calls for an electro- 
lytic or an oil-filled capaci- 
tor. Aerovox makes both 
kinds. 





And to make certain that 
you'll get the correct type, 
Aerovox issues up-to-minute 
wall charts and catalogs 
listing ALL standard motors 
and their replacement 
needs. Meanwhile, live-wire 
refrigerator-parts jobbers 
stock these Aerovox re- 
placement capacitors. 


Ask Our Jobber 


He'll gladly give you our 
latest catalog with up-to-the- 
minute listings. Also, he can 
supply your replacement 
needs. 


In Canada: AEROVOX CANADA LTD _ Hamilton Ont 


EXPORT. 100 Varick St., N. Y., Cable ‘ARLAB 
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OF FIRST 
IMPORTANCE 


Right now it’s an all-out effort for 
Victory—but in the years ahead 
we shall make Signal products the 
ultimate in quality and price, as 
in the past 50 years. Quality is 
still our principal product. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 
Offices in All Principal Cities 
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radicals; quadratic equations; Kirchoff'’s 
Laws; logarithms and their application to 
‘s decibles and transmission lines; angles; 
trigonometric functions; tables of func- 
tions; solution of right triangles; periodic 
functions ; elementary plane vectors; alter- 
nating current—fundamental ideas, series 
and parallel circuits; vector algebra. 

The appendix contains mathematical 
symbols, greek alphabet, -abbreviations: and 
letter symbols, conversion factors, wire 
table, common logarithms, decibel chart, 
functions of angles and functions of num- 
bers; also a complete set of answers to 
practical problems which permeate the en- 
tire text. 

This grouping of all basic mathematics 
for electrical circuits into a single volume 
provides an excellent addition to the engi- 
neer’s student’s or electrician’s library. For 
those who are already familiar with this 
form of math, it provides an opportunity 
for frequent review. 

Mathematics for Electricians and Radio 
Men. By Nelson M. Cooke, Chief Radio 
Electrician, United States Navy; member 
Institute of Radio Engineers. 604 pages, 
including numerous tables, charts and dia- 
grams. Cloth bound. Price $4.00. Pub- 
lished by McGraw-Hill Book Company, 
330 West 42nd St., New York, N. Y. 





WPB CONSTRUCTION 
BUREAU ORGANIZED 


A Construction Bureau consolidating 
the construction functions of the War 
; Production Board has been organized. 
William V. Kahler, on leave as Chief 
Engineer of the Chicago area, Illinois 
Bell Telephone Company, and since May 
1941 head of the Construction Branch, 
Production Division, will be Chief of 
the new Bureau. ' 
A part of the Production Division, the 
Bureau will: 





1. Service all construction essential to 
, the war effort. 2. Recommend construc- 
tion project priority ratings. 3. Apply 
the principles of conservation of essen- 
tial materials to construction projects. 
4. Administer Conservation Order L-41 
which places all private construction un- 
der rigid control. 

The consolidation makes it possible 
for all applications for construction, ex- 
cept those of the Army and Navy, to be 
handled by a single WPB agency. It 
will permit a central integration of re- 
quirements for construction material, in- 
formation of which is basic to planning 
building programs. It also will make it 
possible to study from one point of view 
the essentiality of any building project. 

In general, the Bureau will service 
essential construction projects so that 
scheduled completion dates are met. It 
will work closely with industry and with 
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FROM BISMARK, N. D. came B. K. 
Skeels (left) president of the North 


Dakota Electrical Contractors Associa- 


tion, to discuss contractor problems 
with Wm. A. Ritt, secretary-treasurer 
of the Minnesota Electrical Association. 





the Army, Navy and other Government 
agencies to eliminate construction delays 
wherever possible. 

The Bureau will recommend the issu- 
ance of limitation and conservation or- 
ders to conserve construction materials, 
equipment and labor required for the 
war program, and administer such or- 
ders. The policies of the Bureau of 
Industrial Conservation will be applied 
by the Construction Bureau to project 
applications to insure a minimum use of 
essential materials. 

The Government Requirements 
Branch, now under the direction. of 
Maury Maverick, will continue to have 
all contacts with Federal, State and local 
government agencies in regard to appli- 
cations concerning their construction 
projects. 

The procedure for handling publicly 
and privately financed defense housing 
is not affected by this consolidation, but 
the Housing Branch in the Division of 
Industry Operations, under Sullivan 
Jones, which recommends the assign- 
ment of priority ratings to such projects, 
is transferred to the new Bureau. 


WPB EXPANDS 
BRANCH AUTHORITY 


One of the most important steps yet 
taken in the decentralization of War 
Production Board activities throughout 
the nation was announced by James S. 
Knowlson, Director of Industry Oper- 
ations, with the issuance of orders and 
regulations officially setting up 13 re- 
gional offices and vesting broad author- 
ity in the regional directors. 

The broad duties to be assumed by 
the regional directors are given in the 
administrative instructions, which says: 


~ FASTER! 





ROLL 
EM OUT. 


— 


with 
Paragon 
TIMERS 











“In general, the regional offices shall 
provide the focal point in each region 
for all War Production Board business, | 








BE HONEST with 
yourself! Have you 
carefully studied 
how automatic time 
controls can help 
you “roll ‘em out”’ 
faster . . . no matter 
whether you are 
making parts for 
guns, tanks, planes, 
ships or other prod- 
ucts. 


Paragon Timers have ‘won their 
stripes’ in saving time, saving man- 
power, in stepping up production... 
when used with machine operations, 
light exposure, power disconnect, con- 
veyor operation, batch mixing, etc. 


900 Series 


Paragon instruments are precision 
built, rugged, reliable, modern and 
reasonably priced. 


Write for Reference Book 


... describing In- & 
dustrial Timers, 
Time Switches 
and other Time 
Controls. Con- 
tains illustra- 
tions, construc- 
tion and installa- 
tion data, list |. 
prices and refer- 0 | 
ence information. xy 





PARAGON ELECTRIC COMPANY 
401 South Dearborn Street, Chicago, Illinois 








IMMEDIATE 
NEED OF 


LIGHTNING 
PROTECTION 


ARSENALS 
MAGAZINES 
LOADING PLANTS 
AMMUNITION DUMPS 
AVIATION BUILDINGS 


and other government 
’ properties 
















~ o, 
You can supply all 
needs from this 
complete line 





All orders with prover priori- 
ties receive prompt attention. 


Get I. P. C. Facts 
POINTS AND CABLES 


Every piece of this equipment is de- 
signed to meet rigid specifications. 
I.P.C. equipment is easily applied and 
once in place gives permanent pro- 
tection. 


CONNECTORS AND FASTENERS 


Designed for permanence and ease of 
installation. Fittings are made of 
copper bronze and furnished tinned if 
required. Every type for every pos- 
sible application. 


GROUND CONNECTORS 


Complete line of solderless clamps, 
copperweld ground rods and cable. 


WRITE FOR BULLETIN 


We have a specially prepared bulle- 
tin that gives complete data. Be sure 
to send for your copy at once. 


INDEPENDENT 
PROTECTION CO., INC. 


GOSHEN, INDIANA 


SERVICE OFFICES: 420 Lexington Avenue, 

New York City. I! North Pearl, Street, Albany, 

New York, 4000 Zenith Avenue So., Minne- 

apolis, Minnesota. 5229 Nottingham Avenue, 
St. Louis, Missouri 
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and the regional director will be the 
representative of the Chairman of the 
War Production Board within the re- 
gion. 

“It is intended that the decentraliza- 
tion of War Production Board activities 
shall be progressively developed to the 
end that, so far as practicable, the work 
ot the War Production Board in Wash- 
ington shall center in policy determin- 
ation, program planning, the institution 
of major procedures and general co- 
ordination, while the day-to-day opera- 
tions shall be conducted through the 
regional offices. 

“As this development progresses, and 
it becomes practicable to define the func- 
tion of the regional directors in greater 
detail, supplementary instructions for 
this purpose will issue.” 

The 13 regional offices established are: 
Region No. 1 Boston, Region No. 2 
New York, Region No. 3 Philadelphia, 
Region No. 4 Atlanta, Region No. 5 
Cleveland, Region No. 6 Chicago, Re- 
gion No. 7 Kansas City, Region No. 8 
Dallas, Region No. 9 Denver, Region 
No. 10 San Francisco, Region No. 11 
Detroit, Region No. 12 Minneapolis, 
Region No. 13 Seattle. 

So far, six regional directors nave 
been appointed. They are: Orville H. 
Bullitt in Philadelphia, Ernest Kanzler 
in Detroit, Frank H. Neely in Atlanta, 
John C. Virden in Cleveland, Joseph L. 
Overlock in Chicago and Walter H. 
Wheeler in Boston. 

The effect of the action taken today is 
to center policy and planning work in 
Washington, but to put operations, in- 
sofar as possible, in the field. It is ex- 
pected that additional functions and 
duties will be vested in the field directors 
as soon as possible, in order that busi- 
nessmen and industrialist in various 
parts of the country may deal as much 
as possible with the field offices. 


DEFENSE PROJECTS BECOME 
WAR HOUSING 


Minor changes in the text of Con- 
servation Order L-41, which placed 
construction under rigid controls, were 
made on May 16 as follows: 


1. “Defense Housing” was changed 
in two instances to “War Housing” in 
conformity with recent policy. War 
housing for which Preference © Rating 
Orders of the P-55 series are issued 
is exempt from provisions of L-41. 

2. The designation of the place 
where PD-200 and PD-200A forms 
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may be filed in order to obtain priority 
assistance under P-19-h or P-19-i was 
amended to add the phrase “or in such 
other place as may be prescribed.” In 
the original L-41 the place was desig- 
nated only as the field office of FHA 
having jurisdiction over the location 
of the site of the construction project. 

3. Reference to P-115 and its related 
Form PD-285 was omitted. P-115 
orders are issued for expansion of 
canning plants. Such orders are not 
applicable to the construction of new 
buildings and the establishment of new 
plants. 


me WITH THE omen 


“Ml 


Allis-Chalmers Election 


At a recent meeting of the Board of 
Directors of the Allis-Chalmers Manu- 
facturing Co. in Milwaukee, Walter 
Geist was elected pres- 
ident of the company. 
Mr. Geist will replace 
\V. C. Buchanan, who 
resigned a few weeks 
ago because of ill 
health. 

Mr. Geist has been 
with Allis - Chalmers 
‘ since 1909 when he 
started as an errand boy.. In 1939 he was 
made a vice-president and in April of this 
vear was elected executive vice-president. 





The’ Utilight Sales Co. has changed 
its name to the Detroit Industrial Pro- 
ducts Co. Their headquarters remain 
the same, 4833 Elmhurst Avenue, De- 
troit, Mich. 


Electrical Contracting, June 1942 





a 


52a 


ee eae ee 


— - - 
or this. SE ~ RENEE: 


; 












Pb DALES AG 





; 


oman 


Sit 


hey 


ae 








Hoffman Electric Gets 
Navy Citation 


The Hoffman Electric Company, Chicago 
electrical contracting firm, was one of 
two general and five subcontractors at the 
Great Lakes Naval Training Station, to 
receive commendatory letters from Captain 
R. D. Spaulding, officer in charge of con- 
struction at Great Lakes. 

The Great Lakes project was awarded 
first place among large naval construction 
programs in a recent Bureau of Yards and 
Docks competition. 








TOOL SPECIALISTS, C. F. 


Josey 
(left), vice-president; and C. K. Jobns- 
ton, secretary-treasurer, Jay Electric Co.., 
Detroit, Michigan, have set up a shop 
to profitably handle repairs of high 
cycle and other electric tools of the 
automotive industry. Their shop equip- 
ment can handle anything from ‘small 
solenoid coils to large motors and trans- 
forme rs. 





Canadian Contractors 
Get New Tires 


Canadian electrical contractors operating 
trucks engaged exclusively in electrical 
maintenance work in industrial plants, are 
eligible for new truck tires. This point 
was covered in sub-section 2, Class F, item 
6 of tire order CS-4F, enforced by the con- 
troller of supplies. 


Washington Job 


Fred Page, former electrical contractor 
of St. Paul, Minn., is now in Washington, 
D.C., working for the government. 


Survives Torpedoing 


Among the survivors of a torpedoed 
steamer who were recently landed at Cape 
May, N. J., was Harold J. Bohnen, former 
superintendent of Light, Water Power and 
Streets, Winnetka, lll. Harold was a for- | 
mer member of the Illinois Chapter, IAEI. 
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QUALITY 
WIRING DEVICES 
Meet Every Need 


For Factories .. Defense Housing .. Cantonments 

Wiring devices for every type of building . . . permanent or tem- 
porary ...are included in the G-E line. These devices are easy to 
install and will give trouble-free service. Their quality is high. 
Included in the line are heavy-duty and standard switches ... 
convenience outlets and heavy-duty polarized outlets .. . devices 
for surface mounting . . . sockets and caps. . . fuses, small circuit 
breakers, etc. 

G-E wiring devices are handled right in your own territory. G-E 
Distributors are located at all key points in the country. 

For further information on wiring devices suited to your needs, 
see the nearest G-E Merchandise Distributor or write for a G-E 
Wiring Device Catalog. Address Section D-284, Appliance and 
Merchandise Department, General Electric Co., Bridgeport, Conn. 


GENERAL (% ELECTRIC 





* 


* * 
We're fll-Out 
* peor * 


War Production 


* * 
* 


Every day the problem of filling 
our customers’ orders, with 
anywhere near our former fa- 
cility, is becoming increasingly 
difficult. It’s not necessary for 
us to explain the complexities 
involved in participating in a 
war production program, be- 
cause we're all familiar with 
such terms as “on the critical 
list” and “priority control.” 


McGILL products and those 
of its material suppliers are 
subject to these _ restrictions 
and the annoying but unavoid- 
able delays that accompany 
them. 


The McGILL organization is 
exerting every possible effort 
to meet the new exigencies 
of this critical period. Your 
orders, received today, are get- 
ting just as sincere attention 
as they did only a short time 
back when our major problem 
was to keep the plant operat- 
ing. 





McGILL Products Are Used 
By the Following: 


United States Army 
United States Navy 
Maritime Commission 
Procurement Division 
Aviation Corps 
Machine Builders and 
Makers of War Products 


Levolier Switches and Lamp 
Guards are available on pri- 
ority orders. 





Electrical Division 





MANUFACTURING COMPANY 
VALPARAISO, INDIANA 
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Metal Saving 
Methods 


[FROM PAGE [8] 


especially delicate and contractors have 
reported that they will withstand all the 
ordinary job handling without signifi- 
cant breakage. 

The same type of nonmetallic boxes 
have been extensively used on nonme- 
tallic sheath cable jobs, especially in 
rural communities and have solved some 
inspector objections to the use of metal 
boxes without a bond to ground. With 
non-metal covers and fixtures they pro- 
vide a fully insulated system when used 
in concealed knob and tube or non-me- 
tallic sheath cable jobs. 

Covered neutral cable has again be- 
come prominent in the news as one of 
the accepted methods for wiring war 
housing under the “critical list.” 

The formal Code acceptance of cov- 
ered neutral cable came through as a 
war emergency ruling, effective for the 
duration only. The limited Code revi- 
sion adds a new section to Article 336 
as follows: “3372. With Uninsulated 
Conductor. Nonmetallic sheathed cable, 
having one circuit conductor without 
individual insulation but assembled with 
an insulated conductor or conductors be- 
neath an over-all fibrous covering, may 
be used in defense emergency buildings 
or occupancies other than those listed 
as 1 to 7 in section 3362. Such cable 
shall not be used on circuits exceeding 
208 volts to ground, nor for circuits 
beyond the final cable branch*circuit out- 
let, such as nonmetallic surface exten- 
sions or fixture wiring, nor for exten- 
sions to existing branch circuits on 
which all conductors have individual in- 
sulation. The uninsulated conductor 
shall be used only as a grounded circuit 
conductor. Distribution cabinets from 
which branch circuits are run shall, if 
of conducting material, be bonded to the 
grounded circuit conductor. Junction 
boxes, outlet boxes, covers and switch 
and receptacle plates on branch circuits 


ww Y 


shall be of non-conductive material ap- . 


proved for the purpose.” 

Covered neutral cable will be exten- 
sively specified for projects now in prog- 
ress or on the drafting board. As a 
wiring method it is used and installed 
in the same way as conventional non- 
metallic sheath cable. The Code rules 
of Article 336 apply. 

It should be noted, however, that 
while nonmetallic sheath cables may 
be used with metal boxes, covered neu- 
tral cable must be used with nonmetallic 
junction and outlet boxes. Furthermore 
nonmetallic plates are required. And 
at distribution cabinets the neutral must 
be bonded to the box. 


In installations by competent elec- 
tricians there are few special hazards 
to concern the contractor. As the neu- 
tral is stranded care must 
be observed in making joints and con- 
nections to avoid breaking individual 
strands. It is preferable to tape the 
neutral joint where it may come in con- 
tact with a hot terminal screw. 

In past discussions of CNX, much has 
been said of the strength of the cable 
and its resistance to mechanical damage. 
Ilowever, the best way to avoid any 
question is to handle and install the 
cable with the same reasonable care as 
would be used on any unarmored ma- 
terial. Anchor it firmly out of the way 
of nails. Route it away from the places 
where it might be subject to abrasion, 
accidental damage or tampering. Sim- 


conductor 


ple precautions can contribute to a 
trouble free job; for instance: 
(1) Strap vertical runs to inter- 


mediate studs in preference to door or 
window framing. 

(2) Strap well to the center of the 
stud in partitions, toward the outside in 
wa ls if the sheathing or insulation is 
already in place. 

(3) Stay away from wall spaces occu- 
pied by water pipe, if possible. 

(4) Thoroughly anchor runs within 
a few inches of the outlet and leave 
enough cable to avoid strain or sharp 
bends at the box. 

(5) Handle cable from reels like 
wire and avoid trailing it around over 
unfinished floors. 

An example of streamlined methods 
applicable to CNX installation is the 
work of the Frank B. Wilson Electrical 
Co. of Kansas City on a 50 home project. 
A completely equipped truck with a full 
stock of necessary materials and modern 
tools contributes to the efficient opera- 
tion. This truck is equipped with a gen- 
erator for operating an electric drill 
when a power supply is not available. A 
reel or cord for delivery of power from 
the truck generator, or other power 
supply, is included. The use of the elec- 
tric drill and proper length of extension 
bit greatly facilitate the work. 

Instead of having one or two men 
do the complete job from rough-in to 
finish, several men are employed, each 
trained for his part of the job. Thus, 
the job is completed in record time and 
with all the efficiency of a truly mass 
production job. 

Whatever methods of wiring have be- 
come standard practice in various com- 
munities, the urgent need for metals 
will bring many temporary changes. It 
is a matter of vital importance that new 


.or substitute methods adopted be in- 


stalled in the safest way we know. The 
metal saving systems are approved and 
they can be safe. 
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[FROM PAGE 19] 


Investment 


isn’t capital, but by such it is known and 
I follow through. 

4. Invested capital—or capital invest- 
ment, which means just what it says, 
the capital invested by the owner or 
owners in a business enterprise. 

As time goes on, the original invest- 
ment is augmented with profits made 
each year and decreased with losses de- 
ducted, the remainder being the net 
worth or current capital investment. On 
the balance sheet, the net worth of a 
non-corporate business is the difference 
between the assets and liabilities. The 
net worth of a corporation is the capital 
stock plus the surplus. If you keep 
losing money so that you under-cut the 
credits to net worth, you will have a 
deficit. 

It is contended by some that a deficit 
on a balance sheet doesn’t always indi- 
cate insolvency, that you are insolvent 
only when you can’t meet your obliga- 
tions. Nevertheless, it is unwise to try 
tu get credit from a banker with a 
halance sheet that shows a deficit. 

The profit on investment should be 
checked periodically, the same as the 
profit on sales and the working capital 
ratio, 

In this 
check-over 


case of Harry Nichols, a 
would have disclosed that, 
although profits on sales were passable, 
the profits on investment were too low 
because the net worth was twice the 
annual sales when the ratio would bear 
the other way. The ratio of sales to net 
worth varies in different fields, and in 
field, there is considerable 
Variation just as there is considerable 
variation in costs, overhead expense 
and margin. The competent business 
managers always earn top incomes. 

There is no set ratio of sales to net 
worth. But from my field studies, I 
would say that if the proportion in this 
field does not approximate one and one- 
half of sales to one of net worth as a 
minimum ratio, it is advisable to start 
checking the business machinery for 
flaws in operation. The rate in Nichols’ 
case one to two. Notice that 
Nichols lists no reserves on the balance 
sheet, which means that he charges off 
no depreciation, thereby inflating net 
worth and yearly profits. This inflation 
prevents the owner from appraising his 


the same 


Was 


proht on capital investment with any: 


degree of accuracy. 
. Another thing to watch, when check- 
ing profit on investment, is the ratio of 
het worth to fixed assets; namely, busi- 
hess property, machinery, fixtures, tools. 
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WHERE TO BUY 


Materials and Supplies for 
Construction— Maintenance— Repairs 




















DRILLS CONCRETE—METAL— 
woopD 





WODACK “DO-ALL" 
ELECTRIC HAMMER AND DRILL 


Saves time and money installing expansion 


anchors. Drills concrete to 1%" dia.; 
metal to %"'. Two tools in one. Easy to 
maintain. Universal motor. Write for 
folder. 


Wodack Electric Tool Corporation 


4628 W. Huron St. Chicago, Ill. 
Telephone AUstin 9866 











**No Priority” 
SILOY SODER 


To replace most grades. No increase 
in price—send for details. 


L. B. ALLEN CO., INC. 


6715 Bryn Mawr Ave. hicago, Ill. 











ZENITH ous 
CONTACTOR 


Especially developed for severest duty with large elec- 
tric flashers, and heavy surge of Type C lamps. 
Electrically held. Hum reduced to 
minimum. Used with Time switches, 
flashers, bombarders, many other 
purposes. 30 to 400 amps. A.C. & Pi 
‘D.C. Get complete Catalog of Zenith @ 
Automatic Equipment. 


ZENITH ELECTRIC CO. 
845 S. Wabash Ave., Chicago, Ill. 


















Tests Everything Electrical TEST-O-LITEC. 


From 100 to 550 Volts -— 
Indispensable to electricians. 
Equipped with Neon light 
which tells instantly where 
trouble lies in electric circuits, 
fuses, cut-outs, motors, radios, 
electric appliances; indicates 
hot or grounded wires; tells 
A.C. from D.C. 


Only TEST-O-LITE, origina! 
Neon tester, has exclusive | 
patented safety features 
Far superior to clumsy tes‘ 
bulb. Fountain pen six 
with pocket clip. Useful ir 
homes also. 
List $1.50 
at leading jobbers. 


L. S. BRACH 


MANUFACTURING CORPORATION 
On — ©) 57 Dickerson St., Newark, N. J. 






MOTORS 














“FRIGID” 
VENTILATING EQUIPMENT 


Circulators, Exhaust Fans, 
Blowers, Attic and Industrial Fans, 
Spray Booth Fans, Shutters 


See your wholesaler 


Circulators and Devices 
Manufacturing Corp. 
100 Prince St. New York, N. Y. 






Victory 
Model 


WILEY 3 
Industrial FLEUR-0-LIERS 


The quality product of an experienced 
responsible electrical manufacturer spe- 
cializing in 


louvered fixtures, with the 
prestige of installations in 
leading industrial compan- 
ies. 


Write for Booklet EC-62 
R. & W. WILEY, INC. 


777 Hertel Ave. Buffalo, N. Y. 
Member FLEUR-O-LIER 
Manufacturers 











ALLEN Flux 
STAINLESS STEEL 


For production, maintenance, and 
repair work. Works with all soders— 
fast—easy. Send for free samples. 
L. B. ALLEN CO. INC. 
6715 Bryn Mawr Ave., Chicago, 11. 
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UNDERWRITERS’ : 
efficient Littelfuses replace old cartridge types and big 
mountings. 


“ete TITTELFUSE INC. 














we ELECTR moToas 
Be 
INSTRUMENTS 


APPROVED. Modern space-saving 





16 sizes, 1/100 to 8 amps. Send for catalog. 


4789 RAVENSWOOD AVE. 
CHICAGO, ILLINOIS 
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HEAT 
FOR WAR 
PLANTS 


PORTABLE 
ELECTRIC 


Fan-Type Heaters 


Watch production soar when you in- 
stall Thermador Portable Electric 
Heaters. Enclosed fan forces out 
warmth or circulates cooling air. Light, 
compact, portable, may be moved 
about plant or office. 


Equipped with four-position switch: 
cool, half heat, full heat, off. 8 feet 
cord, polarity plug. 230 Volts—50 or 
60 cycles A.C., Single Phase. Sizes to 
5000 Watts. Write for details. 





19S RIVER —E ORIVE 
23 . 


MADISON STREET AKLAND. CALIFORNIA 












SOLDERLESS CONNECTORS 


HAVE YOU TRIED 
The New Ilsco Lugs? 








BUILT FOR OVERLOADS! 


The new design—as passed 
by the Underwriters’ Labo- 
ratories May 1, 1940. 








SS COUPON 
Send me New Catalog and Game §=T OD AY 
BED ccccc cds cc ceesecceccseseccce céeeece 

GED. cccccccse 

Address . 








ILSCO COPPER TUBE 


AND PRODUCTS, Inc. 


56029 MADISOM ROAD cin. O. 


Pd 















Your Profit on 
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If this ratio approximates four to one 
as it does in Nichols’ case, it is a good 
set-up and capable of producing better 
results. In this case,. poor management 
plays havoc with a good ratio. If this 
ratio were as to one, it 
would indicate undue business expan- 
sion, money invested too heavily in fixed 
assets with resulting high upkeep and 
low working capital. 

Too mueh money in fixed assets is a 
continual drain on working capital and 
a hazard to the continuity of a business. 
When the net worth approximates the 
fixed assets, the owner is supplying 
working capital for none of the current 
assets. The reason why it is necessary 
to watch this ratio is that the owner of a 
business should supply the capital for 
fixed assets plus a portion of the current 
assets. This is a fundamental principle 
of business management and too often 
violated by electrical contractors. 

Every so often, a concern with a good 
financial standing closes its doors, settles 
up its obligations dollar for dollar, and 
everyone wonders why. A study of the 
balance sheet usually discloses that the 
demise was due to unsatisfactory earn- 
ings on net worth. On the other hand, 
a company may have a good earning 
power, yet, be weak financially. It is a 
condition not foreign to this industry. 
Both extremes are undesirable and only 
close attention to the vitals that com- 
pose a business organization will prove 
salutary. 

The periodical analysis of all the ele- 
ments of a business as finger-printed on 
the balance sheet—current ratio, work- 
ing capital requirements, earnings to 
net worth, sales to fixed investment, net 
worth to fixed assets, current assets to 
fixed assets, fixed liabilities to current 
liabilities—is a business chore that too 
few electrical contractors do dutifully 
and to their loss, 

Some concerns charge interest on in- 
vestment as an internal expense, handl- 
ing it similar to depreciation, so that 
the expense is included in overhead and 
the customers pay it. Whether or not 
to make this charge is a moot question. 
Some contend that the capital invested 
in a business should pay interest. If 
an owner took his share of yearly profits 
out of a business, they say he should 
have to replace it, as needed, with bor- 
rowed capital bearing interest, hence, he 
is entitled to equal consideration. Dis- 
senters state that borrowed capital re- 
ceives interest, nothing else. It doesn’t 
get a profit on the business resulting 
from the borrowed money invested. The 
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SEARCHLIGHT 
SECTION 


(Classified Advertising) 
Employment Business 


Equipment 
(Used or Resale) 


“OPPORTUNITIES” 


UNDISPLAYED RATES 
15 Cents a Word, Minimum Charge $3.00. POSI- 
TIONS WANTED (full or part time salaried em- 
ployment only), % the above rates payable in ad- 


vance. 

BOX NUMBERS—Care of publicatiin New York, 
Chicago or San Francisco offices count as 10 words. 
DISCOUNT OF 10% if full payment is made in 
advance for 4 consecutive insertions. ~ 


DISPLAYED RATE 

INDIVIDUAL SPACES with border rules for 
prominent display of advertisements. 
The advertising rate is $7.50 per inch for all adver- 
tising appearing on other than a contract basis. 
Contract rates quoted on request. AN ADVER- 
TISING INCH is measured %” vertically on one 
column, 3 columns—30 inches—to a page. 


NEW ADVERTISEMENTS received by June {8th 
will appear in the July issue, subject to limitations 








of space available. 





POSITION VACANT 





FOREMAN for electric motor 
opportunity for right man. 


repair shop. 
State qualifications 























by letter. P-33, Electrical Contracting, 339 
West 42nd St., New York City. 
500 


2—MOLONEY TRANSFORMERS 
K.V.A. High Voltage 2300. ow 
115-230. Polarity Subtractive — 60 
cycle single phase 
I1—MOLONEY TRANSFORMER 37% 
K.V.A. High Voltage 2300. Low 
110-220. Polarity aditive 
1—NORTHWESTERN MOTOR GENER- 
ATOR set 2 phase—50 H.P. Motor 
—220V 125V—D.C. Generator 
1—HAWTHORNE 50 H.P. 220V Motor— 


2 phase 

I—WESTERN ELECTRO D.C. GENER- 
ATOR—125V 

SWITCHBOARD and 
with generator sets. 


ARCO METALCRAFT, INC. 


circuit breakers 








395 Brook Avenue, Bronx, New York City 








MENT CO. 


wy. Tel: Male 











TRANSFORMERS 
REBUILT—REPAIRED 
industrial Distribution Transformers 
OIL OR AIR COOLED 
Write 
JOHNSON ELEC. MAINTENANCECO. 
1615 Clybourn Ave. Chicago, Ill. 
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owner, however, does; hence, shouldn't 
expect additional interest on his invest- 
ment. 

Mechanically, from a bookkeeping 
standpoint, the charge goes to overhead 
expense and the offsetting credit to 
profit and loss. So one entry offsets the 
other. But in setting prices, this in- 
terest is included in the overhead ex- 
pense. The customers pay it and sales 
are that much more profitable. Then 
too, in a corporation, an interest charge 
on investment may make more money 
available for stockholders, At any rate, 
if you charge interest on investment, 
deduct it on the profit and loss state- 
ment. Do this after you have computed 
the net profit, the same as Federai taxes, 
so that it is not figured with other over- 
head expense. 

If the profit on invested capital is too 
low, it may be that: 


1—You are not doing a good selling 
job. 

2—You are cutting prices too drastic- 
ally. ; 

3—You are not figuring enough mar- 
gin or spread on sales. 

4—You are not getting enough large- 
volume business. 

5—Your equipment is too old and 
can’t deliver a profitable return on in- 
vested capital. 

6—You are over-capitalized—invest- 
ment too high for the volume transacted. 

7—The credits to reserve accounts 
are too low or no reserves for deprecia- 
tion have been apened at all. In other 
words, you are charging off too little or 
no depreciation on fixed assets, as was 
the case with Harry Nichols. You will 
netice that he set up no depreciation 
reserves, hence, his net worth was in- 
flated. 

8—The ratio of net worth to fixed 
assets is inadequate. 

9—Borrowed capital is too high. 

10—Your cost records are below par. 


One authority states that the ultimate 
measure of profitableness is the ratio of 
profit to net worth, because one con- 
tractor will earn 5 per cent on sales, 
12 per cent on net worth. Another con- 
tractor will earn 9.4 per cent on sales, 
yet, only 6 per cent on net worth, Con- 
sequently, the profitableness of an enter- 
prise is not necessarily indicated by the 
percentage of profit to sales, although 
in the majority of cases, this is the yard- 
stick used by electrical contractors. 

To discover the elements or the fac- 
tors that produce profits and translate 
Profits on sales into profits on net worth, 
it is necessary to analyze the balance 
sheet or financial statement as well as 
the Profit and loss statement. The facts 
given in this article should aid in mak- 
ing such analysis. 
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Camera Shots at 
NISA Convention 






































1. INSPECTING EQUIPMENT at 
the NISA Cincinnati meeting are 
(1 to r) Roy T. H5re, Hyre Elec- 
tric Co., Chicago; J. J. Rick, Rick 
& Selleg, Chicago; and C. H. Bill, 
Koontz Wagner Electric Co., South 
Bend, Ind. 


2. ‘“‘POP’’ MIELKE (right), Mielke 
Electric Works, Duluth, Minn., 
absorbs data on insulating materials 
from Carroll Schoen at the Insula- 
tion and Wires, Inc. exbibit. 


3. FIRST HAND information on 
latest shop equipment is given to 
Wm. C. Krauth, Wm. C. Krauth 
Electric Co., Louisville, Ky., by 
P. M. Potter, of Potter and Ray- 
field, Inc., of Atlanta, Ga. 


4. WEDGE BEVELER demonstra- 
tion by R. J. Deeley, Younestown 
Service Products Company, draws a 
crowd of motor shop men. 


5. PROGRAM SUBJECTS for next 
year’s NISA meeting are mulled 
over by A. F. Anderson, Ander- 
son’s, Inc., Nashville, Tenn., and 
Charley French, St. Louis, vice- 
president of NISA. 


6. RUNTS, INC., exclusive NISA 
fraternity, gained two new mem- 
bers Eugene Zachman (center) and 
Selden High (right) at the Cin- 
cinnati meeting. Frank Willey 
(left), charter member did the 
installation bonors. 


7. EAST MEETS WEST at Cin- 
cinnati, Obio as (1 to r) Joe 
Walta, Littlejobn-Reuland Corp., 
Los Angeles, Calif.; Jack Pilmer, 
Electrical Engineering Construction 
Co., Des Moines, la.; and Bill 
Wheeler, The Maintenance Co., 
New York, get together. 


8. FROM DEEP IN fhe beart of 
Texas, come (1 to r) motor shop 
men H. S. Foster, San Antonio; 
Jobn M. Young, Lubbock; and 
A. O. Kleen, Austin; to meet 
Kansas Citian, Jobn E, Launder. 


9. SHOP TALK occupies the 
leisure moments of (1 to r) G. K. 
Williams, Hamilton Sterling Elec- 
tric Co., Hamilton, Ontario; 
Charles Cannon, Nimmo Electric 
Co., Detroit, Mich.; and J. M. 
Cutliff, Electrical Equipment Co.; 
Raleigh, N. C. 
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HERE ARE 2 OUT OF MORE THAN 4000 


The small 30 ampere switch in the photograph weighs four pounds. The 
large one, 1200 amperes, tips the scales at 725. Actually, these are neither 
the largest nor the smallest in the Square D line. They merely typify 
the exceedingly wide range of switches, in size, type and enclosure 


—more than 4000 different styles and variations. 


OPS ern SQUARE J) COMPANY 


SQUARE D MAN DETROIT- MILWAUKEE -LOS ANGELES 


KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 
ANADR: SQUARE DO IMPARNY CRNAOF AITEO., TORONTO TRRIO 











IN ALL PARTS OF OUR COUNTRY Kop Ip GCE 


WIRING MATERIALS 
DISTRIBUTORS 


For War Project Wiring Supplies 


A G-E Wiring Materials Distributor right in your own 
territory will be glad to supply materials for new war 
factory wiring . . . for conversion wiring . . . for wiring 
of war worker housing. 


Your G-E Wiring Materials Distributor carries a com- 
plete line of wiring materials made by one manufacturer 
. . conduit. . . boxes and fittings. . . wire and cable. . . 
wiring devices. These materials, all coming from one source, 
are high quality, easy to work with, and will provide de- 
pendable service. 
m5, 1 yy 3 quickly - Equally important, your G-E Wiring Materials Distributor 
for a cash delivery by W. Boust (risks) rockaen’ fie is eager to help you in many ways . . . supply materials, of 
is aided by C. E. Plichta, warehouseman. course . . . schedule efficient deliveries . . . give assistance 
in choosing materials and in planning wiring . . . give 
information on materials for power distribution, fluorescent 
lighting, lighting control, etc. Take advantage of this 
service. 


A field force of G-E 

district representatives AL Natalie 
help distributors serve (center), sales- 
customers in all parts man, 0 Ren 
of the country. Here Electric Supply 
is J. A. Burke, who Corporation, 
covers Michigan. Minneapolis, 
Minn., is receiv- 
ing sample 
switches suggest- 
y E. J. Peter- 
sen (right), man- 
ager from C. T. 
Wolfe, counter 
salesman for rec- 
ommendation 
to customer in- 
stalling wiring 
in a local hous- 
ing project. Im- 
mediate delivery 

can be assured. 


Vv. B. Hamill 
(left), of the 
Hamill Electric 
Co., Detroit, 
Mich., in the 
photograph is 
obtaining in- 
formation on 
G-E interchange- 
able wiring de- 
vices for possible 
use for wiring 
in defense-type 
housing from 
G. S. Pirtle, sales- 
man for the Tar- 
now Electric 
Supply Co., De- 
troit. 
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